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Dynamos at the Paris Exposition. 


The London Electrical Review, in an arti- 
cle on ‘‘ Dynamos at the Paris Exposition,” 
cives an interesting description of the 
machines manufactured by M. Fabius 
Henrion, of Nancy, France, shown in fig- 

res 1 and 2, and of the large four-pole 
venerator of the Maschinen-fabrick Oerlikon 
of Zurich, shown in figure 3, from which 
we condense the following details. The 
Ifenrion machines are of the Schukert type, 
with disc armatures. The smaller incan- 

‘scence lighting machines and those for 
are lamps in series are made with two poles, 
as Shown in Fig. 1, while the larger sizes for 
incandesence lighting have four poles, as 
seen in Fig. 2, or a greater number, depend- 
ing on the currents to be carried. The arm- 

ture core is formed by winding soft iron 
vire on a gun metal supporting ring. Be- 
tween the adjacent layers strips of para- 
fined paper are placed, practically dividing 
the iron of the armature into concentric 
ribbons, by the edges of which the lines of 
force enter. After being properly insulated 
vith coverings of tape, the core is Gramme 
vound in the usual way. In the two-pole 
nachine, Fig. 1, the magnets instead of be- 

ig placed one directly above the other, lie 
it an angle of about 45°, an arrangement 
endering the brushes and commutator 
easily accessible. When constructed for 
irc lighting, these machines generally give 
: current of 8 amperes, and are built for any 
lifferences of potential up to 1,000 volts. 
Machines of this pressure support 20 lamps 
n series, and have in their commutators 56 
ections. Mr. Henrion uses two methods of 
regulator for keeping the current constant 
indera varying number of lamps, which 
ire very neat. One is a mechanical device 
for varying the angle of the brushes on the 
ommutator, and the otherconsists in vary- 
ng the resistance of a shunt across his field 
oils. 

As will be seen from Fig. 2, the current 
rom the four pole machines is collected by 
wo sets of brushes at 90°, the coils being 

ross connected by a series of brass rings 
placed side by side, which are insulated 
from each other and from the shaft, and 
from each a connection for diametrically 
)pposite coils. For incandescence lighting 
these machines are generally compounded to 
10 volts. two poles being used for currents 
from 10 to 112 amperes, and four poles from 
150 to 350 amperes. Fora current of 550 
umperes six pole machines are employed, 
while a machine for 1,000 amperes would 
have eight poles and make 170 revolutions 
per minute. 

The Oerlikon generator, shown in Fig. 8, 
running at 480 revolutions, transmits about 

240 electrical horse-power at a difference of 
potential of 600 volts. The field is of cast 
iron and made in two parts, the lower part 
with two of the radial magnets being cast 
with the bed plate and the upper part with 
the two remaining magnets joined to it 
horizontally, as shown. The magnetic sys- 
tem may be said to consist of two single 
horse.shoe magnets with split yokes. The 
irmature is of the ring type, built up of soft 
iron washers insulated with paper, and is 
wound Gramme fashion. The current is 
collected by four sets of two brushes each, 
each brush being about two inches wide, 
and, as opposite sets are connected in par- 
allel, this gives four brushes for the collec- 
tion of about 300 amperes. The magnets 
are series wound. Power is transmitted 
from this to a similar machine in the Swiss 
section, which, as a motor, drives a variety 
of machinery. ‘ 





Report of the Executive Committee 
of the National Electric 
Light Association. 


On account of the sudden adjournment of 
the Convention, there was some business left 
uncompleted. Among this was the report 
of the Executive Committee, which was as 
follows : 

Your Executive Committee, appointed at 
the Chicago Convention, was so scattered 
throughout the country that it was found 
too inconvenient and expensive to have meet- 
ings of the entire committee ; therefore, the 
various matters of interest were delegated to 
sub-committees, who have united to make 
this report. 

One of the most important matters before 
the Committee was the establishment of per- 
manent headquarters in the city of New 
York. The experiment had been tried a 
few months, and at the Chicago Convention 
it was ordered to be continued six months 
more. 

Your Committee have moved the office 





present a good report as to the finances of 
the Association. The year 1888 closed with 
a debt of $1,800. This debt has been entirely 
wiped out with a single exception herein- 
after referred to. The entire expense of the 
current year to August 1st has been paid. 
There are no outstanding bills, and a balance 
remains in the treasurer’s hands of $910. 
The income of the Association for the calen- 
dar year will be over $5,200; the expense 
about $1,000 less. So that your committee 
can say with some confidence and much sat- 
isfaction that the Association is in a sound 
financial condition. There is, as just men- 
tioned, one claim against the Association 
still unpaid. The amount is $259.60. This 
was incurred before the appointment of this 
committee ; therefore, the payment is con- 
sidered beyond its jurisdiction. There is no 
doubt whatever that it was incurred for the 
benefit of the Association, and your com- 
mittee recommend that authority be given 
them for its payment. The preparation for 
this Convention has been part of the labor of 
thiscommittee. The character of the papers 
presented is such that the report cannot but 
add to the growing i influence of the Associa- 
tion. 


ensues sais Chairman. 





THE OERLIKON GENERATOR, Paris ExpPostrion. 


from 23d street to the elegant Telephone 
Building, No. 18 Cortlandt street, in the cen- 
ter of the electrical business district, and 
convenient for both resident and non-resi- 
dent members. 

The work done by the Secretary at this 
office shows itself in the largely increased 
membership of the Association, and in the 
work of the various committees which have 
reported at this Convention. The Committee 
have no hesitation in saying that the success 
of a permanent headquarters has been in 
advance of their expectations, and earnestly 
recommend that the New York office be 
continued. 

The volume of proceedings of the Chicago 
Convention bas been made up in better form 
than heretofore, and the cloth binding 
changes the pamphlet which may be thrown 
into the waste basket to a book worthy a 
place in any library. Members have hereto- 
fore been limited to a single copy of the pro- 
ceedings, but your committee have provided 
that hereafter further unbound copies to a 
reasonable limit may be supplied to members 
without charge, and the binding may be 
added to the current or previous volume at 
cost. 

Your committee are glad to be able to 





IN THE MATTER OF THE CENSUS. 

The following would no doubt have met 
the approval of the Convention had it not 
adjourned so suddenly : 

We, the undersigned, a sub-committee of 
the Executive Committee appointed for the 
purpose, beg leave to report tne following, 
as embodying the views of the Executive 
Committee : 

Wuereas, It is extremely important that 
the United States Census for 1890 should 
contain a special section for the Electrical 
Industry, and that the date for such section 
should be collected, tabulated and published 
in a thorough and systematic manner. 

Be tr Resotvep, That the National 
Electric Light Association, now in conven- 
tion, respectfully request the Superintend- 
ent of the United States’ Census for 1890, to 
provide a section for the electrical industry, 
and they would suggest that Mr. Allen 
Foote, of Cincinnati, Ohio, has proved him- 
self to be well qualified to do this work, and 
that he would be a proper person to organ- 
ize and direct it. 

Epwin R. WEEKES. 
Signed, Orro A, Moses. 
T. CARPENTER SMITH. 





AT NIAGARA FALLS, 


The Opening and Proceedings of the 
Tenth Convention of the National 
Electric Light Association. 








PRESIDENT WEEKS’ OPENING ADDRESS AND 
Hon. W. C. Ety’s WELCOME TO THE 
DELEGATES—THE Wortp’s Farr Com- 
MITTEE APPOINTED. 





VALUABLE AND INTERESTING PAPERS— 
Bustness TRANSACTED—THE EXHIBITS 
AND Wo WERE WitHh THEM—NOTES 
AND STRAY ITEMS FROM THE CONVEN- 
TION Hatt—Kansas Crty Next MEET- 
ING PLACE. 


TUESDAY’S PROCEEDINGS. 
FORENOON SESSION. 


The Convention was call to order Tues- 
day, August 6, 1889, at 10.30 a.m., by 
President Weeks, in the Casino Theater, 
Niagara Falls, N. Y. Mr. Weeks addressed 
the Convention as follows : 

Gentlemen :—We are met, primarily, to 
further the interests of local companies ; 
secondarily, to aid in the general develop- 
ment of the business and to promote the 
good of manufacturers of electrical appara- 
tus and supplies. Our association combines 
both the commercial and scientific elements, 
and its deliberations are of a theoretical as 
well as of a practical nature. Our chief 
work lies in calling attention to the needs of 
the business and to available improvements. 

In this Convention are represented indus- 
tries which embody the very fore-front of 
progress, yet many of you come from lands 
where electric light and power interests 
have no legal status, or are struggling under 
adverse enactments. I trust that the work 
of the Committee on State and Municipal 
Legislation will be so seconded that we 
shall soon be accorded just legal recognition. 

While the arc light business is steadily 
increasing, the greatest development has 
been, and must continue to be, in other 
directions. The superiority of the incandes- 
cent light as a supplement to the arc is now 
more generally acknowledged ; but owing 
to the commercial value of the residual 
products in the manufacture of gas, the 
incandescent light cannot compete with it 
in the matter of price. Without a perfect 
subway system and storage battery it cannot 
be so reliable. 

The Committee on Underground Conduits 
and Conductors will report progress and 
ask for more time. 

It should not be inferred from the absence 
of this topic from our programme that its 
importance has been overlooked or that 
nothing is being done in the direction of 
2lectrical subways. Hundreds of thousands 
of dollars are being expended in experimental 
work, but many years must elapse before a 
complete solution can be reached. 

The outlook for the alternating current is 
encouraging. More exact work is being 
done in this direction ; and the invention of 
meters and motors for this current has 
added greatly to its commercial value. The 
meters recently brought out should be of 
the greatest advantage. It is a fundamental 
principle that every business of any stability 
measures its commodity, and customers are 
more confident of their service when they 
know that it is being measured. 

We may feel gratified that our electrical 
apparatus is in demand in foreign countries, 
but this should not blind us to the fact that 
the criticisms of European engineers upon 
our streets and station construction are just. 
It is a hopeful sign, however, that both 
local and parent companies are paying more 
attention to good apparatus and the proper 
construction of lines and planning of sta- 
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tions. This becomes more necessary as 
business increases and the price of coal 
advances, rendering a reduction in fuel all 
important. The increase in boiler pressure 
and the compounding of engines are steps 
in this direction. Schools, cotleges and the 
larger electrical companies are paying more 
attention to electrical education. Popular 
articles on the applications of electricity are 
informing the general public as to the extent 
and value of our industry. With greater 
efliciency in apparatus, better trained men 
and more intelligent management, deprecia- 
tion will be reduced, the conservatism of 
investors toward electrical securities will 
disappear, and capital will seek us. 

Probably no other topic upon our pro- 
gramme will attract more general attention 
than the ‘‘ Unconstitutionality of Electrical 
Execution.” Whatever may be the opipion 
of scientists in regard to this mode of taking 
life, the whole movement is encouraging in 
that it evinces the world’s progress in sensi- 
bility. 

One of the most important questions that 
will engage your attention at this session 
will be the report of the Committee on 
Harmonizing the Electrical and Insurance 
Interests. It isa matter of deep concern, 
not only to the producer, but to the con- 
sumer of electricity, that the electrical and 
insurance companies co-operate. To har- 
monize these interests will be to give one of 
the strongest impulses to electrical indus- 
tries. 

Electric welding is winning its way to a 
commercial basis, and is destined to occupy 
an important place in mechanics. But by 
far the greatest activity at present is in the 
direction of the transmission of power. The 
electric motor is working a complete revolu- 
tion, It is impossible to forecast its future. 
The field of the stationary motor is practi- 
cally infinite, and is almost virgin soil, while 
the mileage of railroads now operated by 
electricity, though rapidly increasing, is still 
so small, compared with the total railroad 
mileage, as to barely suggest immense 
possibilities, 

Statistics collected by our secretary show 
that the number of are lamps in service in 
the United States alone during the last six 
months has increased from 219,924 to 
237,017; that of the incandescent lamps 
from 2,504,490 to 2,704,768 ; the number of 
street railroads operated by electricity is now 
109, comprising 575 miles of track and 936 
motor cars. The capital now invested in 
these industries amounts to $275,000,000. 

These facts bring most forcibly to our 
attention the financial importance of the 
interests which we are here to represent, and 
should impress deeply upon the mind of 
each member his individual responsibility 
and the necessity for doing his utmost, both 
by regular attendance and close attention to 
the work in hand, to accomplish the objects 
for which we are assembled. 

At the conclusion of his address, the Presi- 
dent introduced Hon. W.C. Ely, of Niagara 
Falls, who delivered the address of welcome, 
as follows: 

Mr. President and gentlemen of the 
Convention—To me has been delegated 
by the chairman of your Executive Com- 
mittee the agreeable duty of extending unto 
this Convention a welcome greeting on the 
part of the citizens of Niagara Falls. 

It has been customary from ancient times 
for communities to receive with honor and 
evidences of pleasure, persons of high rank 
or distinction visiting within their walls. 
The onward sweep of civilization has demol- 
ished walls and battlements, and the stranger 
enters at will the cities and towns of enlight- 
ened countries ; but a modification of ancient 
customs still requires that a distinguished 
collection of guests visiting in a semi-public 
capacity shall receive from the community 
honor and suitable recognition. So I bid 
you welcome to Niagara Falls. 

Indeed, you are very welcome. We have 
looked forward eagerly to the assembling of 
this Convention as an occasion fraught with 
interest and benefit to our locality. You 
are here; we hope you will do us good, and 
Niagara cannot but benefit the members of 
this Convention. 

The scenery of Niagara Falls—the Mecca 
that attracts travelers from all over the 
world—is now in its splendor ; and it shall 
be part of my duty this morning, at the 
beginning of your visit, to endeavor to assist 
you somewhat in your enjoyment of the 
scenes of nature that await your inspection. 
Perchance the most of you have seen the 
Falls, it may be more than once, but how 
few of the thousands who come and go to 
view Niagara get a full realizing sense of the 
beauty and grandeur of the cataract and its 
accessories, only constant and close observers 
can tell. Some knowledge of the geology 
and history of the cataract and vicinity is 
necessary to excite in one to the fullest ex- 
tent those emotions without which the full- 
ness of appreciation of this great product of 
nature’s forces can never be realized. 

You are experimenters with power and 
force, you deal in it, vou generate it, utilize 
it and profit by it. The item of profit is a 
stimulus to your brains and energy. You 





are the devotees of a force, the latest, the 
most interesting, to which all thoughtful 
men are now looking for the solution of 
some of the most difficult economic questions 
of the hour. To you then will appeal in all 
its grandeur, this mighty waterfall, the 
grandest manifestation of physical power 
upon the face if the globe. As such it- is 
most interesting, most wonderful. Niagara 
is beautiful, but other places compare with 
Niagara in beauty; but as an exhibition 
of merciless, irresistible power it is stupend- 
ous, overpowering, and the only feelings 
akin to those with which in the gorge below 
one gazes upon its madly falling waters are 
those inspired by the sight of the waters of 
the ocean, when, from the hurricane deck of 
a storm-driven vessel, wherever the eye may 
reach, it falls upon the angry waste of wa- 
ters, stormbeaten, tempestuous and threat- 
ening. As an exhibition of wild, untram- 
melled power the cataract and rapids will 
most affect you. 

The accepted geological explanation of 
the formation of the Falls is wonderfully 
interesting. Your attention will be called 
to it irresistibly by the thought which oc- 
curred to my mind the first time I ever 
descended into the chasm below the Falls 
How could this have been hollowed out ? 
This is not the ordinary flowing of a river 
between natural boundaries ; there has been 
something unnatural here. A giving way 
before the attacks of some force against 
which the mighty walls of rock deep laid by 
nature have rebelled in vain, and such has 
undoubtedly been the case. 

If there ever was a time when the moun- 
tain barrier at Lewiston, six miles below this 
place, stretched across unbroken from east 
to west, there were then no river and 
no Falls, but the waters of Lake Erie 
covered the place where this building 
now stands, and fcr centuries its fretting 
waters were restrained by the natural bar- 
rier of the ridge just mentioned. Then there 
was no union with Ontario’s waters, and 
through the Des Plaines or the Calumick 
river into the Illinois the waters of all the 
upper lakes found their way into the Missis- 
sippi and the Gulf. 

That this was the case is easily demon- 
strable. The lake surveys show that the 
surface or water level of Lake Michigan is 
only 30 feet higher than the waters of Niag- 
ara River at Gill Creek, just east of the 
rapids above the Falls. The water in the 
Des Plaines and Calumick rivers is only 11 
to 12 feet above the level of Lake Michigan, 
so that a barrier across the Niagara 60 feet 
high would have sent the waters of the lakes 
into the Illinois. This barrier existed in the 
ridge at Lewiston 60 feet high and more 
than two miles wide. Against that barrier 
for centuries must bave dashed the wind- 
driven waters of Lake Erie, then more forci- 
ble because of their greater volume, until 
at last some terrific wind storm raised some 
mighty tidal wave and, hurling it against 
the barrier, weakened and narrowed by con- 
tinued erosions, it surmounted the obstacle 
and the waters denuded the top of the ridge 
of its gravelly deposits and swept over into 
the lowlands beyond. Continued washings 
followed, and the disintegration of the rocky 
barrier was assisted by the action of the 
frost, air, and the action of the ice, 
until finally a channel was excavated lower 
than the waters above, and the cataract was 
begun. From thattime to the present the 
ceaseless action of these great forces hascon- 
tinued, and the thunder of the mighty cata- 
ract has rolled down the corridors of the 
centuries, while it has receded southwardly 
through seven miles of solid rock. 

Such is the past of this wonderful water 
fall. With what feelings of interest we 
speculate upon its future. 

See the Falls and rapids again and again ; 
by sunlight and by moonlight. There is no 
more interesting place, none with scenery 
more diversified. From the crowd in Pros- 
pect Park in five minutes walk to the center 
of Goat Island, you may, in the words of 
Bryant, 

‘**Lose thyself in the continuous woods 
where rolls the Oregon, and hears no sound 
save its own dashings.”’ 

The history of the vicinity is fraught with 
interest to the sightseer. Along the banks 
of the Niagara the fierce and cruel Senecas 
waged unrelenting and exterminating war 
against the more docile ‘‘ Neutral Nation,” 
and from the time that the Chevalier Robert 
de la Salle entered the mouth of the river to 
the close of the war of the revolution the 
shores of the Niagara were dark and bloody 
round. Five miles above this place La 

alle, in 1679, built ‘‘ Le Griffin,” a vessel 
of 45 tons, the first sailing vessel that ever 
navigated Lake Erie. The French traders 
of the latter part of the 17th century, com- 
ing from Montreal across Lake Ontario, en- 
tered the river at Fort Niagara, landed their 
boats at Lewiston, and with incredible toil 
carried their goods over the portage from that 
place to the river two milesabove this place. 
Along that portage, half way to Lewiston, in 
the French and Indian war, a band of the 
cruel Senecas massacred two companies of 
English soldiers guarding a passing supply 
train, avd but three persons escaped alive to 





relate the horrid details. Above the village 
stood Fort Schlosser and the French fort 
Du Portage ; across the river are the battle 
fields Chippewa and Lundy’s Lane, and 
crossing the height opposite Lewiston, the 
lofty monument that marks the spot where 
fell the valiant Brock in the battle of Queens- 
town Heights. 

But it is not merely as a natural wonder, 
not merely as a thing of grandeur and 
beauty that you will look upon Niagara. 
For years the minds of power producers 
have been turned with longing towards 
the mighty cataract, and with the rapid ad- 
vancenient lately made in the development 
of electrical power, there seems to have been 
a corresponding increase of interest in the 
capacity of the Falls, and from all over this 
country and al] parts of Europe have come 
within the past three and a half years the 
suggestions, plans and schemes of all classes 
of men for the utilization of the power of 
the Niagara River. It has been suggested 
to me by the list of subjects of papers to be 
read, that some considerable part of the 
time of this body would be given to the con- 
sideration of water power in connection with 
electricity. And what more fitting topic 
could be chosen ? Is it not true that the suc- 
cessful manipulation of electricity as a force 
for distribution is dependent in a great de- 
gree upon our ability to devote water power 
to its production? It seems to me it is 
so. The manager of one of the great light- 
ing companies of a large lakeport city re- 
cently estimated that it cost hiscompany for 
coal $40 per horse power per annum, This 
granted at Buffalo would be true elsewhere. 
How greatly to be desired then becomes a 
steady, unfailing water power, costing in 
toto say from $10 to $15 per horse-power 
per annum. 

So firmly am I of the opinion that the 
successful use of the electrical force is de- 
pendent largely upon increased facilities of 
water power, that I believe we sball ulti- 
mately see all over this country immense 
reservoirs constructed in the mountain 
ranges where our large rivers and streams 
have their head-waters, and by means there- 
of, available water power for electrical uses 
all over this country. Not structures like 
the fatal dam on the Conemaugh, but safely 
and securely built by the best engineers, 
they will prove more magical far than the 
lamp of Alladin, sending forth a stream of 
effulgent light into all the dark places, and 
supplying to man a helper more economical 
and easily used than even steam, heretofore 
man’s greatest aid in his contention with the 
mighty obstacles of nature to the advance of 
civilization. If this be true, of how great 
interest to science and the world is the solu- 
tion of the problem of the utilization of the 
furious, unbridled torrent of Niagara. 

A plan has been formulated which solves 
the problem successfully. A rapid sketch 
of it would be understood quite thoroughly 
if the listener has in mind the topographical 
features of the river immediately below the 
Falls, and above them for a mile or two. 
But let me assist you in grasping the situa- 
tion: To the eastward of the village for sev- 
eral miles the land is nearly level with the 
waters of the river which there move slowly 
ina broad body; then the rapids succeed, 
and then the plunge at the Falls, 160 feet ; 
and below, the chasm, 200 feet deep. From 
the water level in the chasm below the Falls 
it is proposed to excavate a tunnel 24 feet 
in diameter, extending under the village 
eastwardly at an ascending grade of one 
foot in 100 feet, which tunnel will approach 
within 400 feet of the river just east of the 
present hydraulic canal, and at that point 
will be 125 feet below the surface of the 
land and the waters of the upper river ; 
thence it will extend eastwardly with a 
slightly modified grade and parallel with the 
river about 114 miles, and at its easterly ter- 
mination will still be 90 feet below the sur- 
face, and in diameter 10 feet, the same hav- 
ing been gradually narrowed to that limit 
in the last 11g miles of its length. This tun- 
nel will serve as a tail race simply to dis- 
charge water. Immediately over and above 
this tunnel will be constructed lateral tunnels 
at right angles with the river and the main 
tunnel, and arranged to discharge into the 
latter. Over and above the lateral tunnels, 
and like them at right angles with the river 
and the main tunnel, and upon the surface 
of the land, will be excavated surface canals, 
into which will be diverted the waters of 
theriver. By the side of these canals wheel- 
pits can then be excavated, and into them 
turbine wheels placed at a depth of 100 feet 
below the surface of the land, and arranged 
to discharge directly into the lateral tunnels 
below ; and thence through the main tunnel 
or tai] race and into the gorge of the river 
below the Falls. This system of transverse 
canals and tunnels would discharge 864,000 
cubic feet of water per minute, and furnish 
119,000 horse-power ; and this power is not 
situated in the midst of inaccessible moun- 
tain ranges, but midway between New York 
and Chicago, on the great trunk lines of 
railroads, with unsurpassed shipping facil- 
ities. 

The advantages of the situation are appar- 
ent at a glance. As enumerated by Thomas 
Evershed, the originator of the tunnel idea, 





and summarized by a very high engineering 
authority in his endorsement of Mr. Ever. 
shed’s plans, they are: An exhaustless sup- 
ply of pure water at a practically constant 
head, solid and durable rock containing .)] 
the tunnels, shafts and conduits, and fur- 
nishing solid and imperishable foundations 
for all the structures, and a practically uni- 
form surface of the proper elevation of the 
lands necessary for manufacturing struc. 
tures. 

At Niagara Falls then is nature’s great 
storehouse of power for the development 
of electricity and the successful answer to 
the question, What can be done in the traus- 
mission of power by electricity to a dis- 
tance ? 

Sir William Thomson said that ‘ Ni- 
agara Falls possessed more power than 3! 
the coal mines in the world.” And a true 
appreciation of the idea impelled Edison to 
say that ‘‘ Niagara is the greatest storage 
battery in the world.” 

This latter is absolutely truthful, and 
with the power of the waterfall developed 
by means of the hydraulic tunnel ; a system 
of powerful dynamos to transform the water 
power into electricity and this transniitt: 
to Buffalo, that city might be supplied with 
light and power far more cheaply than at 
present, and the demonstration of the caps 
bilities of electrical powerand transmission 
afforded that would give us something mor 
sure than the world has as yet had. 

The accomplishment of this work wou!:! 
solve the problem of rapid transit in t! 
City of Buffalo. 

Niagara Falls would then become tli 
center from which, after the perfection «! 
the storage battery, electricity for furnish 
ing power all over the eastern part of tli 
continent would be daily shipped by th: 
train load. And here at Niagara would 
then be inaugurated a series of experiments 
in this still mysterious force which woul 
be productive of the greatest economic 
sults. 

I speak of experiments. You will pardon 
me, but it seems to me that the knowlcdy: 
of this wonderful fluid, if fluid it be, is 
largely experimental and scarcely exact 
Indeed it appears that the most scientific are 
not always most successful. It remained 
for a farmer near North East, so the daily 
papers say, to discover the means of utiliz 
ing a single wire simultaneously for tele 
graphic and telephonic purposes. And thi 
bucolic inventor has evolved a dry battery 
which is to cheapen materially the operat 
ing of the telephone. This will interest 
you as stockholders on account of increasci 
dividends. Consumers are not so green as 
to expect any reduction of rates. What | 
mean was well illustrated the other day at 
the close of the judicial investigation had 
for the purpose of ascertaining whether it 
was safe and humane to delegate to this 
subtle agent the functions of the public exe 
cutioner, when the lawyer opposed to it in 
that capacity, said to a witness, *‘ Ah, then 
you know as much as men generally do 
about it, do you? Well, that’s more than 
the experts know.” I hope Mr. Moses wil! 
help this Convention out on this subject 
with his valuable paper. 

Gentlemen, you now know why this town 
and its people are particularly glad to sc 
you. We feel that you are to be intereste:! 
in our projects and that from you we ar 
to receive assistance. Niagara Falls has fo: 
years lain asleep by the side of the greatest 
mill dam and water-power in the world, and 
she is now awakening to a sense of her mis 
used or non-used power. Your aid will b: 
valuable to her and her power of the greates 
value to the electrical world. While you 
are here we hope you will enjoy every 
moment. And again, gentlemen, 1 assure 
you that you are most welcome to Niagari 
Falls. 

The roll was called by the Secretary, who 
then read the following communication : 

Mayor's OFFICE, ' 
New York, July 17th, 1889. ; 

Dear Sir :—I request your presence at a confe! 
ence of representative citizens, to consider the ad 
visability of holding an international exposition a! 
New York in 1892, and to arrange for the prelimi 
nary work if it is deemed advisable. I hope you 
will be kind enough to attend at my office on Thurs 
day, the 25th of July, at 3.30 o’clock. 

Truly yours. 


Hues J. GRANT, 
Mayor. 


The President: I greatly regret that | 
could not attend the meeting, and I hope 
the Association will take appropriate action 
on Mr. Lynch’s resolution, now in the hands 
of the Executive Committee looking towards 
the co-operation promised Mayor Grant in 
my answer to the invitation with which he 
honored us. 

Mr. A. J. De Camp, of Philadelphia : I 
move that the question of appointing a com- 
mittee to co-operate with Mayor Grant in 
the carrying out of the project to hold a 
World’s Fair in 1892 be referred to the 
Executive Committee. 

Mr. J. F. Morrison, of Baltimore : I do not 
think it would be good policy to refer any- 
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thing to the Executive Committee which be- 
longs to the Convention. I believe that this 
matter ought to be acted upon in open Con- 
vention ; and, with all respect to Mr. De 
Camp, I suggest that he withdraw that mo- 
tion until the afternoon session. 

Mr. De Camp: It was my aim to have 
that come before the whole Convention, but 
simply to refer it to the Executive Committee 
to formulate and report to the Convention. 

Mr. Morrison : Very well, if your motion 
is so amended. 

Mr. F. E. Degenhardt, of Chicago : I wish 
to know if we are to commit ourselves to 
holding the World’s Fair in New York. It 
strikes me that Chicago is in the field for 

is Fair, and I would like, on behalf of the 
iyor of Chicago, Mr. Cregier, to submit for 
ur consideration a proposition from our 
iyor looking to that end. Isuppose, how- 
er, it will be the province of the Com- 
ittee to consider that matter. 

Che President : As we have no communi- 
ition from Chicago, it seems to me that 
hicago is about to be left on this measure. 
\pplause.) And let me suggest that there 
a Chicago man on the Executive Com- 
ittee. 

The President put the motion as follows : 
hat this question be referred to the Exec- 
tive Committee, who will report to the As- 
ciation in Convention at some subsequent 
ssion. 

Mr. Morrison : 
fternoon session. 
The President: At the beginning of the 
fternoon session. 

Mr. H. W. Pope, of Elizabeth, N. J.: 
he Committee take no action upon the res- 
lution. 

The President : None whatever. It comes 
efore the Convention for action. 

The President put the motion, and de- 
jared it carried. 

Mr. Rhodes : On behalf of the Executive 
ommittee, I wish to make one or two ap- 
ouncements looking to the pleasure of the 
embers of the Convention and their friends. 

\fter business is over this evening, the mem- 
ers are invited to attend an excursion, which 
vill leave the New York Central Railroad 
lepot at seven o’clock, going down the river 
) Lewiston by the excursion train, in view of 
the Rapids, and taking the boat at Lewiston 
ind going down the river for a short moon- 
light ride. Those who have taken this trip 
know that it is a very pleasant one, and 
those who have not taken it may be assured 
hat if the evening is as pleasant as it bids 
fair to be, the trip will be worth the trouble. 
[t is necessary to say that the train will start 
it 7.15, and it is requested that all those who 
take part in this excursion be promptly at 
the New York Central Railroad depot at 
7 o'clock, so that they may be on the train 
in time, and that there may be no delay. 
The track from Niagara Falls to Lewiston 
is a single track, over which trains run very 
frequently for the purpose of viewing the 
sceaery, and it is necessary, in order not to 
ielay the trains, that they start promptly at 
7.15. No ticket will be necessary, and it is 
requested that those who wish to go and to 
take their friends, will make it known to 
their friends that the excursion is for their 


At the beginning of the 


benefit. 

To-morrow evening there will be a recep- 
tion and promenade concert at the Interna- 
tional Hotel, to which all members of the 
Convention and their friends are invited. 

The Executive Committee will meet im- 
mediately after the close of this session at 
Parlor A, International Hotel. 

It was moved and seconded that the Con- 
vention adjourn to 2.30 P. M. 

Mr. Fred H. Whipple, of Detroit, Mich. : 
At Chicago time or New York time ? 

Mr. Rhodes : New Yorktime. The limits 
of Chicago don’t quite take in this place yet. 
(Laughter). 

The President put the motion and declared 
the Convention adjourned until 2.30 o’clock, 
P. M. 


AFTERNOON SESSION. 

The Convention was called to order at 
2.45 o’clock by the President, who said : 
Owing to the fact that the Secretary’s bag- 
gage has gone astray, we will have to shift 





from the regular topics. We will, there- 
fore, now hear from Chairman Rhodes the 
report of the Executive Committee. 

Mr. Rhodes: Your Committee is a large 
body, and, as you know, large bodies move 
slowly. The Committee had a formal meet- 
ing at Chicago at the close of the last Con- 
vention, and the next meeting of that Com- 
mittee was held this morning. A large 
amount of the business of the Association 
was delegated by that Committee to sub- 
committees formed of its members, and 
much of that work has been done, and well 
done. Those sub-committees have only re- 
ported this morning, and it is necessary, as 


early day where the entire matter is prob- 
lematical, it is utterly impracticable to declare 
ourselves in favor of either city. If we de- 
clare at ali, let it be Chicago. (Laughter.) 
Why not Chicago as well as New York. I 
am not in favor of going on record with my 
vote in favor of that resolution, except as 
amended. I move that as an amendment to 
the resolution. 

Mr. Rhodes: Mr. Chairman, in order to 
postpone or entirely put off a matter which 
may possibly come up here and take the 
entire time of this Convention this afternoon, 
as it took the time of the Executive Com- 
mittee during almost the entire interim of 





has been customary at this Convention, that 
the Executive Committee should wait until | 
later in the proceedings before presenting its | 





formal report ; but at the meeting held this 
morning a matter was brought up which 
was referred to the Association in conven- 
tion assembled. That was the invitation of 
the mayor of the city of New York to this 
Convention to appoint a member who should 
act in conference with his honor, the 
mayor, in reference to the proposed Exposi- 
tion in New York in 1892. I am instructed 
by the Executive Committee to state that 
this resolution had been passed by the Exe- 
cutive Committee: 

RESOLVED, That this Executive Committee recom- 
mend to the Association that the President be 
authorized and direct+d to appoint a committee of 
five members on the pending International Exposi- 
tion to be heldin 1892, whose chairman shall repre- 
sent this Association on the Conference Committee 


called for by his honor, the mayor of New York 
City, to aid in making the Exposition a success. 


Tue HeEvurRIonN Two PoLte Dynamo. 


the morning session, I will state how this 
came up in the Committee. The question 
was raised whether this Association should 
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commit itself toa World’s Fair in 1892 at 
New York, in opposition to a World’s Fair 
in 1892 at Chicago, Washington, or some 
some other city, and the Exccutive Com- 
mittee decided that it could not take ground 
on that point—that it is not best at this point 
to commit itself in favor of any city. But 
on this question we decided that we had 
before us an invitation from the mayor of 
the city of New York to appoint a man, not 
to forward, understand—not to vote for a 
World’s Fair in New York City, but simply 
to accept a courteous invitation from the 
mayor to appoint a man from our Associa- 
tion to meet with them as a Committee of 
Conference. I hope this matter will not 
come up for discussion between the cities of 





On behalf of the Executive Committee, I 


move that the resolution be adopted, and 
that the instruction be carried out—that the 
President appoint a committee of five mem- 
bers. 

Mr. Degenhardt: Before accepting the re- 
solution as offered by the Executive Com- 
mittee, I would like to state that I have in 
my hands a telegram from Mr. J. P. Bar- 
rett, of Chicago, in which he sayshe issend- 
ing a telegram asking the mayor of Chicago 
to request that a committee be appointed to 
co-operate in the efforts towards holding the 
World’s Fair in the city of Chicago. I de- 
sire to offer as an amendment to the resolu- 
tion offered, that it be the sense of this 
meeting, and that the President so instruct 
Mayor Cregier, of Chicago, as well as 
Mayor Grant, of New York, that we accept 
their kind offer with thanks, but at this 
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New York and Chicago or any other cities, 
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| but that it may be treated simply as a cour- 
| teous invitation to which we are returning a 
courteous answer. 

Mr. W. A. Kreidler, of Chicago, Ill. : It 
seems to me that the report or resolution is 
not worded so as to express exactly what the 
Committee means. Now, it is a fact that 
when they went into session they only had a 
communication from the mayor of New 
York, but it seems to me that we must now 
take into consideration the mayor of Chicago, 
and I think the wording should be changed 
so that there will be no doubt about its 
meaning, and about the willingness of the 
Association to co-operate with either mayor 
of the cities who have addressed an invita- 
tion tous. I do not think it is a question 
between New York and other cities, but 

(Continued on page 7.) 














Harrison, 0.—The Home Electric Rail- 
road Company, Harrison Township, Mont- 
gomery County ; capital stock, $50,000. 


Oshkosh, Wis.—The Electrical Improve- 
ment Company, of Oshkosh ; capital stock, 
$150,000; incorporators, Anthony B. Fer- 
dinand, Chas. Nevitt, Curry C. Chase and 
Jobn W. Hume. 


Chicago, I11.—The Archer Electric Bat- 
tery and Appliance Company, of Chicago ; 
to manufacture, buy and sell, and deal in 
medical] electrical appliances ; capital stock, 
$4,500; incorporators, E. A. Hutchins, 
Charles 8. Burton and J. Elliott. 

Chicago, I1l.—Pratt Electro-Medical Com. 
pany, of Chicago ; for the purpose of buy- 
ing, selling, manufacturing and dealing in 
all kinds of electric-therapeutic and electro- 
therapeutic goods and appliances; capital 
stock, $100,000; incorporators, Harry P. 
Pratt, Samuel 8. Parks and Eben F. 
Runyan, Jr. 

Covington, Ky.—Articles of incorporation 
have been filed in the County Clerk’s oftice 
by the Citizens’ Electric Light and Power 
Company. The capital stock is $60,000. 
The incorporators are John R. Coppin, 
Archie Stewart, A. M. Worthington and W. 
F. Hays. The purpose of the incorporators 
is to establish a plant in this city to furnish 
electric light and electric motive power. 

Detroit, Mich.—The Short Electric Rail 
way Company, with a capital stock of 
$1,000,000, filed articles of association. The 
incorporators are Wells W. Leggett, of 
Detroit; Sidney H. Short, Charles J. 
Tracy, George W. Stockley, C. F. Brush, 
J. Potter and the Brush Electric Light Com- 
pany, of Cleveland, and N. B. Abbott, of 
Columbus, Ohio. The company will equip 
electric railways. Half the capital stock is 
paid in. 

Gloversville, N. ¥.—The Gloversville 
Electric Company, formed for the purpose 
of manufacturing and using electricity for 
producing light, heat and power, and stor- 
ing, ete., electricity for the purpose indi- 
cated, has been incorporated. The capital 
is $60,000, divided into $100 shares. The 
trustees are Edgar A. Spencer, Charles E. 
Sweet, W. H. Rupert, J. F. Van Ness, 
James Radford, Simeon L. Phillips and 
Francis H. Leonard, Jr. Operations are to 
be carried on in Johnstown and Glovers- 
ville. 

Spokane Falls, W. T.—A. M. Cannon, 
Paul F. Mohr and Charles J. Smith, organ- 
ized the Union Depot Company, of Spokane 
Falls, with a capital stock of $500,000, to 
conduct the business of a railway terminal 
company at Spokane Falls, and to construct, 
maintain and operate telegraph and tele- 
phone lines in Spokane County. Anthony 
M. Cannon, John R. Alien, Charles J. 
Smith and Edward Lyons have been named 
as trustees to manage the business of the 
company until December 10, 1889. The 
articles provide that they may have an 
office in New York City. 

London, England.—S. Humbird, assistant 
general manager of the Westinghouse Elec- 
tric and Manufacturing Company, has re- 
turned from England, where he completed 
the organization of the Westinghouse Elec- 
tric Company, of London. The English 
Company acquire the patents, good will, 
business and property of the American Com- 
pany known as the Westinghouse Electric 
and Manufacturing Company ,of Pittsburgh, 
The company will manufacture and deal in 
every kind of engine, machine, wire, lamp 
or appliance capable of being used for 
the generation of electricity. The board of 
directors is composed of Sir H. W. Tyler, 
M.P.; Francis Pavy, John Dixon Gibbs, 
William D. Oyley, C. Colin Macrae, H, 
Rudolph Laing, H. Turton Norton, G. West- 
inghouse, Jr., and 8, Humbird. 
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Two or three valuable papers ary at - the 
meeting of the National Electric Light Asso- 
ciation last week will appear in our next 
issue. 





The Worcester, Mass., Polytechnic Insti- 
tute has fallen into line with other institu- 
tions of learning in the establishment of a 
course in electrical engineering, the official 
announcement of which has just been made. 
The new department includes a one year 
course, leading to the degree of bachelor of 
science in electrical engineering. It is open 
to graduates of the Institute in the depart- 
ment of mechanical engineering, and others 
with equivalent attainments. The tuition is 
$150, and the laboratory fee, $20. Three 
testing rooms, each 60x25 feet, a battery 
room and dynamo room, together with the 
Jnagnetic laboratory, afford accommodations 
for the work of the department. 


The annual convention of the Edison elec- 
trical interests is in session at Niagara Falls, 
Tuesday and Wednesday of this week. 





The action of the Electric Club in its 
choice of representatives for the committees 
of the World’s Fair must meet with wide- 
spread approval. Both the gentlemen 
selected to serve are widely known in the 
electrical field, and are thoroughly compe- 
tent for the important duty of the position. 


The report comes from Denver, Col., that 
the final adoption of electric power by the 
Denver Tramway Company was directly 
due to the conversion of some of the leading 
stockholders after visiting Boston and other 
eastern cities, and obtaining ocular evidence 
of the perfect success of the systems there 
in use. 


Mr. Max J. Becker, president of the Amer- 
ican Society of Civil Engineers, shows a 
progressive and appreciative spirit by his re- 
marks on the future of electricity in a re- 
cent address to the Society. He lays par- 
ticular stress upon its usefulnessas a lighting 
agency in subterranean or subaqueous oper- 
ations. In the sinking of caissons, which is 
an important line of work for the civil en- 
gineer, the employment of incandescent 
lighting removes the risks and inconven- 
iences incident to the ready and rapid com- 
bustion of inflammable substances under the 
influence of high atmospheric pressure. 

If the Mayor had selected as representa- 
tive of the electrical industry the first name— 
that of Theo. N. Vail—in the Electric Club 
list of two, as ii was announced he would do, 
there would have been general satisfaction 
in electrical circles; and in addition as repre- 
sentative of the electric light and power in- 
terests of this country the gentleman, Dr. 
Otto A. Moses, named by the National Elec- 
tric Light Association in response toaninvita- 
tion from the Mayor to the President of the 
Association, this great and far-reaching 
branch of the industry would have been 


represented—and the two names would bave 
been none too many. But he leaves this 
great industry and all its branches unrepre- 
sented, which is a mistake that should be 
promptly rectified. 


A more terrible accident than that which 
occurred at Buffalo last week when an ex- 
ploding naphtha engine killed and wounded 
several of a pleasure party about to embark 
for an afternoon sail, is seldom chronicled. 
While electricity and electrical power are 
being so thoroughly appreciated as to have 
no need of profiting by the shortcomings of 
other power agencies, still, in view of the 
general clamor in the daily press as to the 
dangers of electricity when any one care- 
lessly and heedlessly touches a wire which 
he has no business to touch, and thereby is 
shocked more or less seriously, it is not out 
of place to call attention to this danger 
which threatens the users of naphtha en 
gines. The comparison between this deadly 
machine and the electric motor fed by stor- 
age batteries and perfectly applicable to the 
same use, speaks for itself, not to mention 
the doing away with disagreeable odors, 
heat and labor, which the substitution ac- 
complishes. 


Several years ago an electric railway was 
put in at Denver, Colo., on the plans and 
system of a local inventor, and after some 
time spent in experiments, which were not 
entirely successful, the project was aban- 
doned. During the time it was in operation, 
or that the current was on, to speak more 
properly, perhaps, several accidents occurred, 
horses received shocks and in other ways, 
and quite naturally, the prejudice of the Den- 
verites was aroused agains: this form of street 
locomotion. But that was years ago, and it 
can only be ignorance which causes a Denver 
paper in a recent issue to say that ‘‘ there 
may be such a thing as a successful electric 
railway system, but it had better be tried in 
the suburbs.” The Denver editor should 
take a trip East, and by coming only so far 
as Omaha he will find that electric roads are 
past the experimental stage, and while they 
are fully good enough for the suburbs, the 


suburbs are not good enough for them, but 
they keep right on into the hearts of largest 





4 cities and win highest praise on every hand. 


THE NIAGARA FALLS CONVENTION 
A very interesting and most valuable liter- 
ary programme was presented at Niagara 
Falls last week. Chairman Rhodes, of the 
Executive Committee, is to be congratulated. 
The addresses were of a high order, practical 
and scientific, and worthy of the space we 
give to them in this issue of the REVIEW. 

The proceedings, with the exception of 
the undignified ending, were timely and 
intelligent. The forceful handling of the 
electrical execution question will, we think, 
prove of much potency in securing the repeal 
of this obnoxious law. The resolutions in 

relation to the World’s Fair, to the duty on 
copper, to harmonizing electric lighting and 
insurance interests, etc., were indicative of 
the alertness of this Association and of the 
close watch kept upon the progress of 
affairs. 

In the adoption of the new constitution 
the Association is placed on very nearly the 
same basis of control as that with which it 
began. Itis unfortunate that the adoption 
was accomplished in the unfair way it was, 
as was also the selection of the place of the 
next meeting. President Weeks and his 
prompter and acting chairman, Mr. Mor- 
rison, of Baltimore, are placed in the unen- 
viable position of securing their ends by 
means of unjust, inconsistent and unparlia- 
mentary decisions. To do this in the name 
of the central station men as opposed to the 
associate members was without the slighest 
authority, for the Review has yet to meet 
the central station representative who favors 
the actions of the presiding officers the last 
Convention day. There were scarcely any 
objections to the proposed constitution—a 
few amendments were to be presented for 
discussion—and had Mr. Weeks been wise 
and just he would have permitted this dis- 
cussion. In deciding that the constitution 
had been adopted when nearly everyone sup- 
posed, as it had been announced, that it had 
been received subject to amendment ; and in 
deciding that it took effect at once so as to 
rule out the majority voting against Kansas 
City, President Weeks very naturally raised 
a storm. 

Becoming frightened, he called Mr. Mor- 
rison to the Chair, passing over First Vice- 
President De Camp, who was present. Mr. 
Morrison ruled that an appeal from the 
decision of the Chair was out of order; also 
that a standing vote was out of order on a 
question in which his decision was evidently 
on the side of the minority, and then ad- 
journed the Convention. 

The Revrew thinks the new constitution 
a very good one, and that the most appro- 
priate time to hold a convention at Kansas 
City is while Mr. Weeks, a resident of that 
city, is president ; therefore, it has no fault 
to find with the result in this respect; but 
along with four-fifths of the members of the 
Association it objects to seeing the pruceed- 
ings madea ridiculous farce and the best 
friends of the Association treated with con- 
spicuous disrespect and made the victims of 
trickery. 

We are pleased to see that the Executive 
Committee is able to make such a favorable 
report in the matter of permanent head- 
quarters. An Association of the size and 
influence of this one should very properly 
have an abiding place, and a year’s trial has 
proven the plan a practicable one. Secretary 
Garratt has been a most indefatigable 
worker, and along with Chairman Rhodes is 
to be congratulated for the excellent pro- 

gramme presented, as well as the success of 
his special train from this city to Niagara 
Falls. 

The REviEw hopes tosee a large attend- 
ance at the Kansas City meeting six months 


hence, and the gain in Western members 
equal the predictions that have been made. 





A report comes from Maryland, that at 
Laurel, in that State, where the Weems 
electric railway system is being tried on an 
experimental track, a recent speed test was 
made, showing a rate of over two miles a 
minute, and this on a track with grades. 
Quicker transportation for mail matter and 
packages, at least, may be looked for shortly, 





and the result will be accomplished by use 





List of Delegates and Visitors at the 
Niagara Falls Convention. 
Among those present at the Convention 


were: 
Ackerman, P. C... 





Alexander, F. E 
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Te Electrical Clam-Bake. 

The eleventh annual reunion of Electrical 
(lam-eaters was held at Providence, R. I., 
on Saturday, the 10th inst., when a large 
vathering of members of the fraternity en- 

»yed the hospitality of the American Elec- 
trical Works. President Phillips, with the 
efficient co-operation of Messrs. Sawyer and 
llathaway, had everything arranged in the 
most perfect order forthe comfort and enjoy- 
ment of their guests, every one of whom was 

ade to feel as welcome and as much at 
home as though the entire establishment of 
the Vue de L’Eau Club belonged to him. 
Early in the day delegations arrived from 

soston, New York and the country round- 
bout, and many of them accepted invita- 
tions to visit the Providence Telephone Ex- 
hange and the office of the Rhode Island 

‘lectrical Accumulator Company before 

iking the boat for the Club, which left at 11 

‘clock. A bountiful lunch was served at 

1.80, after which the boys indulged their 

aried inclinations in target shooting, kick- 

ig foot ball, etc. Two base ball clubs were 
‘romptly organized, one called the New 
York Club and the other the Boston Club, 
lthough the membership represented nearly 
very part of the country, and the game 
that followed would have astonished the 
est players in the League. Noonan, of 
Paterson, and Dunn, of Boston, acted as 
joint umpires. One of the umpires insisted 
m conducting the game according to the 
\farquis of Queensbury rules, while the other 
ipplied the regulations of the free-will 
Baptist Church, and they managed the game 
with great harmony. It was said they oc- 
casionally relieved the catchers when the 
latter went after lobster salad and dough- 
nuts. Darling and Burleigh did excellent 
pitching, while the batting of some of the 
players would have been creditable to pro- 
fessionals. One of the left fielders insisted 


on having a cracker box which answered as a 
seat the most of the time and in which he 








caught the ball when it came his way. Oc- 
casionally the ball would be brought in 
in a wheel barrow after it had been knocked 
outin the woods. The gameclosed witha score 
of 11 for New York and 10 for Boston. A 
general frolic lasted until 3 o’clock, when 
dinner was announced. Three long tables, 
filled with guests, were presided over by Col. 
C. M. Ransom, Gen. H. C. Davis and Frank 
Ridlon respectively. Col. Ransom, as mas- 
ter of ceremonies, occupied the head of the 
center table, with Mr. Phillips, Prof. An- 


thony, Gen. E. 8. Greeley and Henry B. 
Cram on his right, and Gen. Williams, post- 
master of Providence, Gen. C. H. Barney 
and Mr, C. E. Stump, of the Electrical 
World, on his left. The following are the 
names of the persons present : 

Prof.W. A. Anthony, Manchester, Conn.; 
E. F. Peck, Brooklyn, N. ; C. E. 
Stump, New York; Henry B. Cram, 
Boston ; E. M. Carhart, Providence ; H. A. 
Cleverly, Philadelphia; James Kempster, 
New York; E. B. Baker, New Haven; Geo. 
C. Maynard, Washington ; J. F. Hedge, Jr., 
Providence ; H. H. Wells, Providence ; E. 
A. Smith, New Haven ; E. N. Clarke, New 
Haven; N. C. Galvin, New York; J. F. 
Noonan, Paterson, N. J.; W. Peters, New 
York ; R. H. Cunningham, Paterson, N. J.; 
F. J. Boynton, Boston; Norman McCarty, 
New York; C. &. Perkins, Boston; Geo. 
W. Wells, Southbridge, Mass.; John Wild- 
man, Langhorne, Pa.; N.W. Lillie, Boston; 
E. C. Perkins, Providence ; C. W. Holtzer, 
Boston; D. A. Harrington, Boston; A. L. 
Russell, Boston; A. H. Morse, Franklin, 
Mass.; M. W. Turner, Bosten ; Geo. W. 
Phillips, Norwich, Conn.; V. A. Thomas, 
Providence; C. L. . West, Norwich, 
Cuonn.; D. W. Dunn, Boston ; A. P. Crow- 
ley, Providence ; J. H. Carghall, Langhorne, 
Pa.; Edmund 8. Willard, Boston; A. M. 
Wildman, Langhorne, Pa.; F. H. Baldwin, 
Boston; C. W. Baker, Warwick, R. L.; 
Geo. L. Best, Hartford; J. J. Gates, Hart- 
ford; R. G@. Perkins, Hartford; W. G. 
Halm, Chicago; W. A. Hathaway, Provi- 
dence; Abner Coleman, Taunton; Charles 
Sylvester, Fall River; R. 8. Tabers, New 
Bedford; W.R. Sherman, New Bedford ; 
A. F. Stanley, New York; John O. 
Darling, Providence; W. K. Magner, 
New Bedforc; H. M. Williams, New 
York; F. H Hayward, New York; 
P. ©. Ackerman, New York; 
H. Sawyer, Providence ; H. Howard Sher 
man, Providence ; D. Killicutt, Boston ; W. 
H. Morrill, Jr., Boston ; Chas. B. Burleigh, 
Boston ; W. E. Hooton, Boston; Wm. C. 
Woodward, Boston ; W. E. Stow, Boston ; 
W. 8. Key, Boston ; Charles Brogher, Bos 
ton; S. J. Hallen, Grand Rapids, Mich.; P. 
H. H. Wood, Millbury, Mass.; H. E. Dun- 
can, Boston ; Frank Ridlon, Boston ; C. M. 
Ransom, Boston; E. W. Godfrey, Boston ; 
J. A. Sturtevant, Philadelphia; C. E. Bib- 
ber, Boston ; S. R. Payson, Providence ; D. 
A. Andrews, Boston ; Levi Cofren, Boston ; 
Gen. C. H. Barney, New York ; R. F. Ross, 
Boston; Dr. A. de Bausset, — (the air 
ship inventor); H. W. Daggett, Jr., Attle- 
boro, Mass.; E. W. Fyler, Providence ; 
Chas. Carey, Philadelphia; G. W. Adams, 
Boston; Frank Fuller, Boston; Geo. H. 
Darling, Providence; Wm. Brophy, Bos- 
ton; W. H. Vielle, Boston; Suel Smith, 
Boston; B. F. Hamilton, New York; 
John I. Drake, Providence; F. C. Holst, 
Providence ; C. R. Remington, Jr., Provi- 
dence; N. B. Denison, Pawtucket ; Geo. 
C. Gammon, Pawtucket; H. H. Fairbanks, 
Worcester; W. W. Dempster, Providence ; 
Geo. W. Millard, Boston; Geo. H. Thurs- 
ton, Providence; Gay A. Steere, Provi- 
dence ; Chas. H. Williams, Providence ; J. 
D. Hall, Boston; A. T. Gifford, Hopedale, 
Mass. ; Robt. Stewart, Jersey City ; H. Stew- 
art, Jersey City ; John Carroll, Newport ; 

é ason, Providence; A. C. White, 
Providence; C. D. Howard, Providence ; 
J.H. Clarke, Boston ; C.G.A. Peterson, Pro- 
vidence ; A. C. Shaw, Boston ; H. J. Petten- 
gill, Boston; W. J. Thurston, Providence ; 
W. W. Munro, Providence ; H. C. Bradford, 
Providence ; Albert Howard, Boston; R. B. 
Carr, Boston; Wm. E. Esten, Pawtucket ; 
W. B. Pettengill, Boston; C. E. Lincoln, 
Boston; C. O. Baker, Jr., Newark, N. J. ; 
E. A. Colby, Newark, N. J. ; Gen. Henry C. 
Davis, N. Y.; Chas. H. Davis, N. Y.; 
Gardiner C. Sims, of Armington & Sims, 
Prov.; Geo. Worthington, N. Y.; J. Y. 
Bradbury, Lowell ; m. P. Gannett, Jr., 
Prov.; Gen. E. 8S. Greeley, N. Y. ; G. M. 
Greene, Milford, Mass.; J. W. Larish. 
Boston: W. L. Barnes, Boston; P. J. 
Hurlburt. Prov. ; Gardner T. Swarts, Prov.; 
L. W. Clarke, Prov.; Alex. McLellan, 
Prov. ; F. H. Raymond, Cambridge, Mass. ; 
H. A. Breckenridge, Prov. ; H. W. Brecken- 
ridge, Prov.; Preston C. Nason, Boston. 

eat, tasteful cards on which the bill 
of fare was printed, were attached to 
dinner horns with which each person was 
expected to announce his readiness to com- 
mence the repast, and for a few minutes 
‘‘there was music in the air.” What the 
invitations modestly called a ‘‘clam dinner” 





turned out to be a regular banquet, as indi- 
cated by the following bill of fare : 
DINNER. 


Soup. 
Clam Chowder. 
ISH. 
Salmon and Peas. Baked Blue Fish. 
Clam Fritters. 
Frogs Legs Breaded. 
Fried Eels from Bullock's Point. 
CLaM Bake. 
Clams. Quahaugs. 
Sweet Potatoes. Green Corn. Oysters. Lobster. 
RELISHES. 
Sliced Cucumbers. Sliced Tomatoes. 
Lyonaise Potatoes. Saratoga Chips. 


BREAD. 
Pontin Rolls. Brown Bread. 
ESSERT. 
Indian Pudding and Cream. 
Watermelon. Black Coffee. 

Mr. Phillipscordially welcomed his friends 
in a brief, appropriate speech, which was 
supplemented by Postmaster Williams, who 
represented Mayor Barker, of Providence, 
the latter having been unexpectedly detained. 

During the course of the dinner, which 
was of a delightfully informal character, 
pointed, pithy speeches were made by Pro- 
fessor Anthony, H. E. Duncan, of the Walt- 
ham Watch Company, Frank Ridlon, Gen. 
C. H. Barney, Mr. Stump, Gen. E. 8. Gree- 
ley, Henry B. Cram, Col. Henry C. Davis, 
and others. 

Letters and telegrams expressing much 
regret On account of inability to be present 
were received from Geo. A. Hamilton, Dr. 
Otto A. Moses, Henry W. Pope, E. J. Halli, 
Jr., Geo. B. Scott, P. H. Alexander, Robert 
Brown, H. H. Ward, of New York; W. D. 
Sargent, Brooklyn ; Morris F. Tyler, New 
Haven; Wm. Sturgis, Cheyenne, Wyoming ; 
H. N. Gifford, Louisville, Ky.; B. E. 
Sunny, Chicago; Major O. E. Michaelis, 
Augusta, Me.; A. L. Noble, Ann Arbor, 
Mich. ; Geo. F. West, Portland, Me.; A. 
W. Prout, Sandusky, O. ; Frederick Barta- 
lette, Mauch Chunk, Pa. ; F. W. Webster, 
Lynn, Mass. ; Hon. J. R. Thibaudeau, of 
Montreal, and many others. 

At 6 o'clock the party returned to the city, 
everybody declaring they had never had so 
enjoyable a time, and vowing they would 
never miss one of Eugene Phillips’ Rhode 
Island clambakes. 

When the American Electrical Works 
invites its friends to a clam bake, Phillips 
and the clams always keep the appointment. 

Col. H. C. Davis, of New York, is enthu- 
siastically booming the World’s Fair of 
1892, and says it will far exceed any fair 
heretofore held, especially in electrical 
departments. 

The Colonel landed his party at the 
grounds of the Vue de L’Eau Club at 1.30 
P.M., having brought them up the river and 
through Mt. Hope Bay on a steamer fur- 
uished for the occasion by his friend, Capt. 
Dyer, of Fall River. 

E. T. Gilliland and Lieut. Toppan are 
still in Europe and telegraphed regrets. 

Eleven years ago a few telegraph men 
happened to meet in Providence and wish- 
ing to ——— in a Rhode Island clam 
bake, Mr. Phillips proposed to show them 
how to gratify their desires. That was the 
origin of the annual clam reunion. 

A Kodak operator was actively taking 
photographs all the afternoon. If his 
views don’t discount Maybridge it will be a 
wonder. 


NEWSPAPER MEN AT THE CLAM BAKE. 


Geo. Worthington, Geo. C. Maynard, 
EvectTricaL Review; C. E. Stump, A. C. 
Shaw, Electrical World ; Col. C. M. Ran- 
som, R. F, Ross, W. 8. Key, Modern Light 
and Heat; Chas. E. Lincoln, Boston 
Herald ; Isaac Kirby, Boston Globe ; Martin 
C. Day, Providence Journal. 


>_> 


The World’s Fair Representatives of 
the Electric Club. 


A special meeting of the Electric Club 
was held last Friday afternoon for the pur- 
pose of electing delegates to represent that 
organization on the Committees of the 
World’s Fair, which Mayor Grant has been 
empowered to appoint. The meeting was 
called to order by Vice-President Henry C. 
Davis, in the absence of President Gilliland 
in Europe, and, after reading the call of the 
meeting which had been signed by over 30 
members, a discussion was entered into as to 
how many representatives the Club should 
send. The vote was a tie as to whether the 
Club should send one or two representatives. 
The Chair cast a deciding vote in favor of 
two delegates. Five gentlemen were then 
placed in nomination in the following order: 
Dr. Otto A. Moses, Mr. Theo. N. Vail, Gen. 
E. 8. Greeley, Gen. O. E. Madden and Mr. 
Henry C. Davis. Messrs. Geo. M. Phelps 
and J. W. Godfrey were appointed tellers, 
and the ballot resulted in the election of Mr. 
Theo. N. Vail and Mr. Henry C. Davis. 
The other gentlemen all received a number 
of votes, and, indeed, as stated by the gen- 
tlemen voting, all the names proposed were 
of such able and representative character 
that it was difficult to choose between them. 
A statement of the Club’s action was for- 
warded to the mayor the same day. 








CONVENTION COMMENT. 





IT WAS REMARKED DURING AND AFTER THE 
NIAGARA FALLS ELECTRIC LIGHT 
CONVENTION, 

That the absence of Stanley, Baker, Rcyce 
and Patterson left a vacuum hard to fill. 

That Geo. F. Porter seemed lonesome 
without a special train load of delegates to 
look after. 

That the Falls were greatly admired. 

That it would have been more satisfactory 
if the associate members had been privileged 
to discuss the method of their agreed burial 
and to say a few appropriate words as part 
of the obsequies. 

That, as Kansas City is to be the next 
place of meeting, the great West will have a 
fine opportunity to show of what electrical 
strength she is composed. 

That Executive Chairman Rhodes deserves 
much praise for his management of Assccia- 
tion affairs. 

That no Niagara Falls hotel man will ever 
attempt to overcharge Geo. F. Porter again 
—not if he knows him. 

That Chicago made a gallant fight for the 
World’s Fair, under the leadership of the 
versatile Degenhardt, aided by old warhorse 
Jobn P. Barrett at the Chicago end, but the 
first claim of New York was very properly 
recognized. 

That the members of the Association are 
wondering what scared the leaders of the 
present administration so badly that they 
were afraid to have anything discussed or a 
fair vote taken during the last session. 

That Cushing could have secured several 
new ideas for his ‘‘ Manual” had he been 
present. 

That every one greatly enjoyed the ride 
down the Niagara river Tuesday night. 

That the social side was well represented 
in the number of ladies present, and the ball 
Wednesday night a very successful one. 

That the attendance was very good indeed 
for a mid-summer meeting. 

That several of the attendants availed 
themselves of the unusual bathing facilities 
afforded by the great Falls, and fortunately 
all returned in safety from a visit beneath 
this vast body of falling water. 

That the exhibition rooms were very con 
venient and were well occupied. 

That the Brush and Excelsior exhibits 
attracted chief attention. 

That Niagara Falls citizens live to make 
money off of visitors. 

That a little less music and more prompt 
hotel service would have suited the guests 
of the International better. 

That Mr. R. L. Morris, of Nashville, was 
the only representative from ’way down 
South. 

That Western representatives were very 
scarce. 

That the question of whether the meeting 
was adjourned for good was a much mooted 
one, and the President is quoted as saying 
the Convention would meet again at 2.30, 
but it didn’t. 

That the President has made a good selec- 
tion in appointing Mr. A. J. De Camp 
Chairman of the Finance Committee for 
the ensuing six months. 

That Chairman Rhodes developed a sud- 
den wit when he informed the western 
delegate, who desired to know if Chicago 
or New York time prevailed, that the limits 
of Chicago did not quite extend to Niagara 
Falls. 

That all things considered Dr. Fell can 
congratulate himself that he got off as well 
as he did. 

That the Electric Light Association does 
not believe in *‘ rings.” 

That the central station men were more 
pronounced in their denunciation of the last 
day’s proceedings than were even the associ- 


ate members. 

That there were a number of gentlemen 
who would have joined the Association at 
Niagara had provision been made for balf- 
yearly membersbip. 

That the papers of Mr. Hentborn and Mr. 
Law were particularly interesting to the 
practical men of the Association. 

That Mr. A. R. Foote is doing some very 
valuable work for the electric lighting in- 
dustry. 
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»*, A movement is on foot to connect 
Watertown, N. Y., and Syracuse by tele- 
phone. 


x, Baltimore, Md., will be connected 
with the larger northern cities of the long 
distance system in the autumn. 


x, By the recent fire at Spokane Falls, 
W. T., the American Telegraph Company 
suffered a loss of $4,000, partially insured. 


y*, The Postal Telegraph Company has 
secured the right of way along the American 
Midland Railroad for the purpose of extend- 
ing the line from Fostoria, O., to Findlay. 


y*, A. R. Prescott, the electrician at 
Newbury, has taken the contract to protect 
the Battle Monument at Bennington, Vt., 
from lightning. The monument is 301 feet 
high. 

y*, The change of the name of the Kee- 
lyn Electric Company to that of the Fritch 
Electric Company, has been announced at 
the office of the register of deeds, at Mil- 
waukee, Wis. 


x", The Bell Telephone Company, of 
Missouri, is to erect a new building, on the 
southeast corner of Tenth and Olive streets, 
to cost $126,000. The building will be 50 
by 120 feet and fire proof. 


x", The French government has notified 
every telephone company in that country 
that the government will take possession of 
the lines within 12 months. The service 
will then be furnished the public at cost. 


x*, Moncton, N. B., will probably have 
telephone connection with Fredericton in 
five or six weeks. Work is being actively 
pushed on the line between here and St. 
John, and wires are being strung on the line 
between Fredericton and St. John. 


y*, City Electrician French, of Cincin- 
nati, has prepared a set of rules and regula- 
tions governing the use of all electrical 
apparatus for distribution among employ és. 
kt. S. Finch, a student at the university, has 
been appointed assistant electrician. 





«*, Thomas Harrigan is erecting a private 
telephone line from the State almshouse, 
Lowell, Mass , to the building of the Oblate 
Fathers, in Tewksbury, thus giving an op- 
portunity to summon a Catholic priest in 
case of dangerous illness to inmates who are 
of that religious belief. 


,*, Thirty-five telegraph operators from 
Chicago went to Milwaukee last week as 
the guests of the Milwaukee operators. Nine 
of the Chicago men played ball at the Mil- 
waukees’ park with nine of the Milwaukce 
men, the Milwaukees winning—17 to 12. 
After the game the visitors were dined at 
Schlitz Park, and returned home in the 
evening. 


«*, The American Telephone Company’s 
linemen are running the last of a line 
of 21 wires, connecting New York with 
Boston. The 21 are through from New 
York to the station in Shelton, and 11 run 
through to Boston. The last 10 are being 
built now from Boston, and have reached 
as far as Main street, Birmingham. The 
linemen say that the entire system of 21 
wires will be completed in a few days. 


,*, Sixteen wires were burned off in the 
lightning arrester in the rear of the big 
switch in the Western Union office at Taun- 
ton, Mass., a few days ago, during the 
thunder storm. The lightning came in on 
the wires incessantly and flashed and 
snapped; on the back of the switch for 
some time there being an almost continuous 
sheet of flame playing around the brass 
work. With good ground connection, how- 
ever, the danger is reduced to a minimum. 





x*, The New York Board of Electrical 
Control has decided to use the subways in 
lower Broadway, and all the companies 
having poles and wires in Broadway have 
been notified to place their conductors in the 
subways. It has been decided that Mayor 
Grant shall issue an order to the Depart- 
ment of Public Works requiring it to pro- 
ceed to remove all poles and wires of tele- 
graph and telephone companies in Broadway 
from Battery place to Park place. Theelec- 
tric light wires and poles supporting them 
will not be disturbed, no subways for elec- 
tric light cables having yet been provided 
for this district. 

xs Mr. J. E. Torbert has been made 
manager of the Charleston (8. C.) Telephone 
Exchange. About a year ago Mr. John D. 
Easterlin, the superintendent of the district, 
assumed the duties of the positionin addition 
to his regular work, with Mr. Torbert as his 
assistant. During the past year Mr. Torbert 
has done much to improve the efficiency of 
the exchange, especially with regard to the 
night service, and the business is now said 
to be in a better condition than ever before. 
Mr. Easterlin will continue to exercise super- 
vision over the Charleston Exchange as 
superintendent of the district, and will still 
have his headquarters in Charleston. 

x*, Subscriptions by Waynesboro and 
Augusta business men for the telephone line 
between Augusta and Waynesboro, Ga., 
have been made in sufficient amount to se- 
sure the line. The subscribers agree to de- 
posit the amounts subscribed in the Georgia 
Railroad bank as soon as notified of the ac- 
ceptance of the list by the telephone com- | 
pany. The telephone company agrees to 
issue coupons to each subscriber for the 
amount of his subscription and 20 per cent. 
additional. For instance, one who 
scribed $10 would receive $12 in coupons. 
These coupons the telephone company agrees 
to receive in payment for use of the tele- 
phone line at the rate of 30 cents for each 
conversation not exceeding five minutes. 
They are good for two years, but may be 
redeemed at any time at their face value by 
the telephone company after three months 
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The Wright Patent Fixture Cut-Out. 


The Empire City Electric Company has | 
just bought out an entirely new and novel | 
fixture cut-out, which, as may be seen in the | 
illustration, is extremely compact and easily | 


adjusted to any electrolier or gas fixture. 
It is called the ‘‘ Wright Patent Fixture Cut- 








THE WRIGHT FIXTURE CUT-OUT. 


| Out,” and is said to be one of the most reli- 


able and cheapest yet made. The size is 
only 14g inches long by 3g of an inch in 
diameter. 
: —— 
Athleties by Eleetric Light. 

The business men who are members of the 
New Jersey Athletic Club, and whose only 
opportunities to make a pleasurable use of 
the club grounds are after the close of busi- 
ness hours in the city, have succeeded in 
getting the governing committee to arrange 
for lighting up the grounds with electric 
lamps. The work will be started at once 
and rapidly pushed to completion. 

—_- 


_ >_< 


Scenery Under Electric Rays. 

A novel use is made of the electric light on 
the St. Lawrence river, near the Thousand 
Island resorts. One of the lights has been 
placed at the end of a yard arm on the 
steamer ‘‘ St. Lawrence,” which has a dy- 
namo aboard. The light stands in front of 
a powerful reflector, and as the boat steams 
about at night among the islands the search 
light is cast upon them, revealing with 
startling distinctness their beauty and the 
beauty of the landscape. 
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THE ILLUMINATED SIGN OF THE CHICAGO ELECTRIC CLUB 


«*,» The interest taken in the electrical | 
exhibition at St. John, N. B., continued to | 
the close. 

x*, The New Brunswick Telephone Com- | 
pany have telephonic communication be- | 
tween St. John and Oromocto during the | 
daytime. 

«* A telegraph line has just been opened 
connecting Ste. Genevieve, Mo., with the | 
outside world. The line is the property of | 
Mr. R. B. Brown, and the citizens of the 
oldest town in the State are much pleased at 
its establishment. 

«*s The July list of subscribers of the 
Sunset Telephone and Telegraph Company 
of California, of which Mr. John I. Sabin is 
president and general manager, shows a 
gratifying increase of subscribers and exten- 
sion of territory under its able and progres 
sive management. 





«*, ‘‘ Rialto,” in the Boston Advertiser,re- | 








ports that Messrs. Hudson and Sherman | 


have been elected directors of the North- 
western Telephone Company, and will he 


western Companies, all owned by Erie 


| Telephone Company, to represent the stock 


to be owned by the Bell Company. 
«*, The statement of the Erie Telephone 


Company for the first quarter of its current | 


fiscal year is as follows: 
QUARTER ENDED JUNE 30. 
1889. 1888 














Gross ...... .......$177,088 $163,662 Inc. $13,426 
Expenses .......... 109,676 104,569 Inc. 5,407 
Net..... . eevee. $67,112 $59,093 Inc. $8,019 
Constructio 8,696 9,870 Dec. 1,174 
Balance............ $58,416 $49,223 Inc. $9,193 
*Dividends......... 48,000 " Inc. 12,000 
IN in ctcepndee $10,416 $13,223 Dec. $2,807 
~ *One per cent. this year, 44 of one per cent. last 
year. 


| elected directors of the Cleveland and South- 


A Novel Sign. 

The Edison Lamp Company, of Harrison, 
N. J., have donated to the Chicago Electric 
Club a beautiful and novel sign for the door- 
way leading to the new club rooms, 103 
Adams street. The accompanying illustrs- 


‘tion gives an excellent idea of the appear- 


ance of the sign, which, it is needless to say, 
will be one of the features of the club rooms, 
The sign was made at the Edison Lamp 
Company’s factory, and consists of a large 
board, covered with black velvet, mounted 
upon which are 208 small three candle 
power incandescent lamps forming the |«t- 
ters of ‘‘Chicago Electric Club.” The 
lamps are socketed and fit into receptacics 
which are screwed upon the face of the vel- 
vet covered board. The whole front is coy- 
ered with plate glass, the electrical connec- 
tions being made at the back. The lamps 
are arranged in groups of 13 in multiple are 
and 16o0f these groups in series, and will |x 
run off one of the Edison city circuits. The 
finish is very fine, and when it is remem- 
bered that the dimensions of the sign are fi 
feet long by two feet wide, it is seen that t}: 
Chicago Club has a ** door plate” of which 
it, as well as the manufacturers, may well | 


proud, 
<> 


Appreciation of Improvements. 

The Nashville American thus soliloquize- 
on recent improvements made there : 

The citizens of Nashville have always beon 
noted for their modesty and conservatism, 
and these characteristics have, to some ex 
tent, kept the outside world in ignorance o! 
the genuine progress that is going on in thi 
city. 

In the matter of street railway facilities 
Nashville is unexcelled, and improvements 
are being made constantly that will keep it 
in the van in this respect, yet few peopl 
outside the city know it, and there are many, 
doubtless, inside who have never given the 
matter a thought. 

A little over a year ago the city had exce! 
lent street car systems of the old mule 
variety, it is true; but within that short 
space the dummy motor has made its appear- 
ance on three lines, and electric cars have 
made their advent on a third; and now it 
will be but a short time before all 
cars operating exclusively on city 
lines will be propelled by electric 
ity. 








~_>- 

Addition to the Phonograph. 

At a recent meeting of the Frencli 
Academy M. Lippmann presented « 
note by M. G. Gueroult, in which 
it is suggested that by the combined 
use of a phonograph and an appar 
atus for instantaneous photography 
and reproduction of the pictures 
obtained it would be possible to re- 
produce at any future time not onl) 
the speech of a person, but alse 
tring before the audience a vivid pic 
ture of the person’s gestures and 
facial expression. 

The procedure would be some 
what as follows: A person speaking 
or singing into the phonograph 
would be photographed by an auto 
matic apparatus geared with the 
barrel of the phonogragh. The pic 
tures would be instantaneous, and 
taken at the rate of, say, ten pictures 
per second. They would then be devel- 
oped and arranged in a special lantern 
for reproduction on a screen isochron- 
ously with the phonograph, when the latter 
is reproducing the speech. An audience 
might thus be enabled not only to hear 
the utterances of, say, a famous actor, but 
also see himself and his actions represented 


onascreen. About a year and a half ago 
M. A. Bandsept, of Brussels, experimented 


with a similar apparatus. 








x*» Sixty of the 100 telephone wires in 
Norwich, Ct., were rendered useless, and 
18 annunciators in the general office were 
burned out Saturday by lightning. 


»*, The Erie Company make a net gain 
of 240 new subscribersin the quarter against 
204 in the same quarter last year. The 
total connected July 1, 1889,. was 11,564 
against 10,747 July 1, 1888, and 9,998 July 
1, 1887. 
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AT NIACARA FALLS. 
(Continued from page 3.) 


simply of New York and Chicago, because 
those are the only invitations we have to 
consider to-day. 

The President: I demur to what the gen- 
tleman says in regard to the Fair being held 
in Chicago. I think that on account of its 
central geographical location, and the great 
number of railroads there centering, Kansas 
City should be the point. (Laughter.) But, 
ventlemen, that is not the question. The 
moyor of Kansas City is not on the records 
of the Association with an invitation to the 
Association to co-operate with him, neither 
has the mayor of Chicago sent such an invi- 
We received a telegram from a gen- 
tleman connected with the mayor in an 
ollicial capacity in Chicago at the eleventh 
hour. I think the communication from the 
m: yor of New York has been received sev- 
ern! weeks, and has been replied to by the 
President of this Association on general 
principles, assuring him that he might have 
the co-operation of the interests represented 
in this Association, looking to the holding of 
a World’s Fair, not especially in New York, 
bit anywhere. Now, it seems to me, gen- 
thenen, that the action proposed by our 
C..mmittee does not commit the Association 
to any locality, but is purely general and is 
eminently in order. 

‘Ir. Geo. M. Phelps, of New York: Mr. 
Chairman, Ido not think that any of the 
goutlemen who have spoken, if about to 
answer an invitation to dinner, and he were 
told that somebody else was about to send 
him a letter of invitation to another dinuer 
tl next morning, I do not think he would 
puss the question on that account, and my 
opinion is that we are invited simply to co- 
operate in organizing a World’s Fair in New 
York. Now, we hear that Chicago has 
some notion of having a World’s Fair too— 
we have one invitation before us, and are 
told that we may get another. When that 
comes We can answer that. 

Mr. Alex. Kempt, of Chicago, Ill. : Mr. 
Ciairman, I understand the position to be 
this: The gentlemen of Chicago do not de- 

that this Convention in any shape or 
manner, shall delegate to New York any 
preference in the question of the location of 
the World’s Fair. That the electrical fra- 
ternity should be represented at the New 
York effort is proper and fitting, but that 
this Convention should not indicate its pref- 
erence for New York, Chicago or any other 
I think if that is the animus of the 
resolution, it is right—that this Convention 
do not make a selection. 

Mr. Charles A. Brown, of Chicago, Il. : 
I coincide heartily with what Mr. Kempt 
lissaid, and with what Mr. Kriedler said 
hefore, and I further agree with Mr. Kriedler 
that the resolution read by Chairman Rhodes 
(ves not thoroughly express the idea it in- 
Mayor Grant has sent an invitation, 
tuking it for granted, just as Mayor Cregier, 

Chicago, would take it for granted, that 
t.c World’s Fair is to be held in Chicago. 
s'eps have been taken and money subscribed, 

stas in New York. Now, an invitation 

1m Mayor Grant, based upon that assump- 
tim, if responded to in the way suggested 

Mr. Rhodes, does commit the Association 

the World’s Fair in New York. I can- 

t see any way out of it. We may say that 

does not, but the effect of such action is 
t) actually commit us. I therefore offer in 
siibstitution for that resolution the follow- 


tation. 


city. 


ids. 


l 


WHEREAS, The location of the World's Fair has 
hot yet been determined upon; and 

WHEREAS, The National Electric Light Associa- 
tion will have several meetings between the present 
: ne and the time designated for the said World's 

ir, 

RESOLVED, That it is the sense of this body that 

vote of thanks be tendered Mayors Grant and 
(regier for their recognition of this Association ; 

| that the president of this Association in for- 

ally expressing to Mayors Grant and Cregier our 
appreciation of their courtesy, should state that a 
committee will be appointed at the proper time to 
represent the electrical interests in the World's 
Fair, wherever it is to be held, without expressing 
at present any preference as to the location. 


Mr. P. H. Alexander: Mr. President, I 
think that this last resolution should come 
up some time, but not at present. The Mayor 
of New York City advises this Association 
that a World’s Fair is to be held in New 


to have been five. 





York City, in 1892; not the World’s Fair, 
but a World’s Fair. We just learned that 
Chicago intends to hold one in the same 
year. But we are dealing now with an 
invitation of Mayor Grant, of New York 
City. He has not done as the mayor of 
Chicago has done, selected his committee, 
but he has sent around to the different 
organizations representing trades and busi- 
nesses of all kinds, and asked them each to 
appoint One man, who shall be the repre- 
sentative on the committee of one hundred 
that he is forming, irrespective of any other 
city. He does not seem to have any jealousy 
whatever. He merely asks all the trades to 
come in and help him in the organization, 
by appointing a man of their own kind. 
He honored this Association by such an 
invitation; he thought they were broad- 
minded men—men of national ideas—not in 
favor of New York, or of Chicago, or of 
Kansas City—he merely asked the Associa- 
tion to appoint a man upon that committee. 
If this man is to be appointed, his name 
must be sent in before next Friday. Con- 
sequently any other answer we may give, 
except the appointment of the man, would 
be an evasive answer ora discourtesy to a 
man who, out of 100 men, only asked this 
Association to appoint one. I think it is a 
great honor conferred upon this Association. 

Mr. Kreidler: I want to second Mr. 
Brown’s motion. It seems to me that Mr. 
Alexander is playing upon words. We all 
know that New York is not going to hold a 
World’s Fair, neither is Chicago. If the 
World’s Fair is held in New York, it will 
not be held in Chicago, and if it is held in 
Chicago, it will not be held in New York. 
If it is to be in New York, nobody will be 
more willing than the Chicago members to 
make it a success. But we do not want to 
commit the Association to anything just 
now, and that is why this substitute of Mr. 
Brown’s has been offered and I want to 
second it. 

Mr. Degenhardt: Mr. President, in rising 
to second Mr. Brown’s resolution, I wish to 
put myself right before the Convention. I 
am under the impression that they thought 
I was not willing to thank a man for his 
courtesy. I believe Mr. Brown’s resolution 
covers the question. If the word Chicago is 
to act as a red flag, strike the word out. 
There should be no expression in favor of 
any city. My judgment is that we have as 
good right to demand for the city of Chicago 
the recognition that Mr. Weeks has asked 
for Kansas City. I don’t know that in 
speaking of the broad gauge of the gentle- 
men here, that it savors of narrow gauge 
when we shout for our own territory. The 
allotment of this committee by Mayor Cre- 
gier was done with a view of ascertaining 
what co-operation can be had throughout 
the United States to bring this World’s Fair 
to Chicago. The same thing appears to 
have been done by Mayor Grant, of New 
York. The position is identical. 

Mr. De Camp: Do I understand that we 
have a communication from the mayor of 
Chicago? 

Mr. Degenhardt: I understand there has 
been an official communication from J. P. 
Barrett, who acts for Mayor Cregier. 

Mr. Phelps: Would it not be time enough 
to answer the mayor of Chicago when you 
hear from him? 

Mr. De Camp: This courteous letter from 
the mayor of New York is a compliment to 
this Association, and one which demands a 
prompt and positive reply. I do not see 
that this Association commits itself in a 
single degree by responding to that favora- 
bly, and reporting that committee at once. 
If Mayor Grant fails to have the Exposition 
held in New York, then the whole thing 
falls, and some other city will take it up; 
but as the matter stands to-day, New York 
is unquestionably ahead in that matter. 
(Applause.) Now, it is three years ahead, 
but three years is a very short time to pro- 
vide for an exposition of that kind ; it ought 
Now it is a fact that the 
mayor of New York is ahead, and if anybody 
comes in later, they are going to suffer from 
want of time. We have either got to reply 


to that or not to reply to it, but if we reply 
to it at all, I think we should make a posi- 





tive reply, because Mayor Grant means 
business. He wants somebody to represent 
this interest, and if the gentlemen connected 
with it cannot represent it, the interest will 
probably go without representation. I think 
we have everything to gain and nothing to 
lose by passing this resolution. 

Mr. Brown: Mr. President, the point 
made by Mr Kreidler and Mr. Kempt seems 
to be not to have been answered. I deem it 
entirely possible to answer Mayor Grant and 
to appoint a representative to meet him, but 
if we do that under the language used in the 
resolution offered by Mr. Rhodes, we will 
not then be in position to make any reply 
to Mayor Cregier when his invitation in 
equally strong terms comes to us. This 
resolution, I think, is in the nature of a 
promise ; that is, it does commit the Asso- 
ciation, I think Mr. Rhodes’ resolution 
does commit the Association, and therefore 
I sincerely wish that the Convention would 
consider carefully the language of the two 
resolutions before it commits itself, as I 
think it would by voting affirmatively on 
Mr. Rhodes’ resolution. 

Calls for the question. 

Mr. Brown’s amended resolution was then 
read, and upon being put to vote, it was de- 
clared lost. A standing vote was called, 
with same result. 

Mr. Brown: I move you that the resolu- 
tion offered by Mr. Rhodes be amended by 
striking out the last clause in that resolu- 
tion: ‘‘In making the Exposition a suc- 
cess.” 

Mr. Alexander: Mr. President, it seems 
to me that we are misunderstood. The 
committee is called by the mayor as a com- 
mittee of conference, to ‘‘ aid in making it 
a success.” 

Mr. Kreidler : I made the remark that the 
Committee seemed to have the right idea of 
the matter, but have not worded it properly 
as we interpret it. A few words put in that 
resolution, or a few words taken away, as 
Mr. Brown suggests, would make it entirely 
satisfactory to everybody and still render it 
entirely possible to send Mayor Grant an en- 
tirely satisfactory and decent reply. It seems 
to me that it would be a good deal better if 
we would use Mayor Cregier’s name in ad- 
dition to that of Mayor Grant. 

Mr. Morris: 1 am in favor of an open 
field and a fair fight. New York and Chi- 
cago are making a bid for this Fair. The 
door is left open to us. If Chicago asked 
for a life member from this Association, it 
would not be inconsistent upon our part to 
give them a man upon their committee also, 
but as the resolution is worded, it seems to me 
to commit this Association to New York, and 
to throw your influence and your vote in its 
favor. Now, I say, let us leave that door 
open, and we do leave it open when we 
strike out these words. That complies with 
Mayor Grant’s request to give him a com- 
mitteeman. If Chicago asks for one we will 
give them one. 

Dr. Otto A. Moses, of New York : I think 
the exception taken by the gentleman from 
Chicago is, if we look at it from a literary 
point of view, quite correct. There is no 
necessity to add to it, ‘‘ to aid in making it 
a success,” because it would bea discour- 
tesy to carry any double meaning. There- 
fore, I think and second the motion of Mr. 
Brown that these words be erased. 

Upon motion duly seconded, the amend- 
ment proposed by Mr. Brown was carried. 

Mr. H. W. Pope asked that other electri- 
cal bodies be corresponded with. 

Mr. Alexander: It seems to be impossible 
for this Association to get a representative 
on that committee. The Committee has not 
time to correspond about it, because he 
must be appointed before Friday next. If 
it is the intention of Mr. Pope to defeat this 
motion, he uses the right means to do so, in 
proposing that they should correspond 
about it. 

Mr. Morrison: It strikes me that the 
amendment is superfluous. Let us take a 
look at the case just as it stands. The 
mayor of the city of New York wrote a 
letter to the president of the National Elec- 
tric Light Association, and asked him to 
meet him at a certain day toconfer with him 
as to certain methods to be adopted in the 





organization of the proposed World’s Fair. 
Tothis the president of the National Electric 
Light Association replied that it was impos- 
sible for him to meet the mayor of New 
York, but that the National Electric Light 
Association, he felt sure, would aid in every 
way to make an affair of that kind a success. 
To day you have to deal simply with: the 
mayor of New York; you have to deal 
simply with the invitation. It is a question 
as to whether you accept it or reject it. He 
is the chief magistrate of the metropolis of 
this country, the commercial metropolis of 
this country. If he were the chief magis- 
trate of any other city, the same courtesy 
would be due from this Association as is 
to-day due to the chief magistrate of New 
York City. If the mayor of Chicago had 
sent to this Association or to its president 
acommunication of exactly the same char- 
acter, I would be on my feet advocating for 
the mayor of Chicago exactly the same 
courtesy and polite treatment that I now ask 
of you for the mayor of New York. As to 
the amendment, I beg to say that the 
National Electric Light Association has 
to day, and will have for some time to come, 
all it can attend to to mind its own business. 
It is not here for the purpose of choosing 
representatives or making channels through 
which representatives of other like bodies in 
this country can come. It is not here to 
deal with the Telephone Association, or the 
Engineers’ Association, or any other associa- 
tion except the National Electric Light 
Association ; so that upon that ground I 
should deplore tacking on an amendment of 
that character, which can do no possible 
good, and may do some harm. 

You have lots of business ahead of you 
here, and have plenty to do between the 
morning and evening, and you will find 
your hands full if you deal with these things 
which bear directly upon the business of 
the Association. 

Mr. Pope: I have no desire to retard the 
progress of this matter. I appreciate the 
position. My only desire was to give every- 
body a chance. I withdraw the motion. 

‘The President: The quest:on is on the 
adoption of the resolution as offered by the 
chairman of the Executive Committee. 

Upon motion duly seconded, the resolu- 
tion was adopted. 

The President: We will now hear the 
report of the Committee on the Revision of 
the Constitution and By-Laws, through its 


chairman, Dr. Otto A. Moses, of New 
York. 
Dr. Moses: Mr. President, I have the 


pleasure, as chairman of the committee to 
report upon the revision of the constitution, 
to offer the following as the unanimous 
report of our committee. We had to arrive 
at the facts and the propositions made in 
this by means of a very extensive corre- 
spondence. We have now on file in the 
hands of the secretary about 125 answers 
from the members of this Association, to 
whom were referred questions which were 
crystallized in this report. From a majority 
—from a very large majority— of the an- 
swers, it became possible for us to offer this, 
as I might call it, almost unanimous opinion 
of the members of the National Electric 
Light Association. For the convenience of 
the members, this report has been printed 
in such a way as to be opposite to the old 
constitution—the present constitution—that 
is on the left hand column; on the right 
hand column is the propused constitution, 

(Dr. Moses then read the printed constitu- 
tion.) 

Mr. Alexander: As no amendment can be 
voted upon on the day of its first presenta- 
tion, I move you, sir, that printed copies of 
this proposed constitution be distributed 
among the members, and that this business 
be made a special business for Thursday 
morning at 11 o’clock. 

Mr. Eugene T. Lynch, Jr., of New York : 
I will second the motion, but I suggest as 
an amendment that it be made to-morrow 
morning at 10 o’clock. 

The President: I would say that the 
printed copies of this report of the com- 
mittee are in the boxes that have gone 
astray, which we expect to receive any mo- 
ment. Directly that package arrives, those 
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copies will be distributed to the members. 
Does Mr. Alexander accept the amendment ? 

Mr. Alexander: I should make it to-mor- 
row afternoon. 

Mr. Lynch: We have a special order of 
business for to-morrow afternoon—the elec- 
trical execution cases. 

Mr. Alexander: We have a number of 
representatives of insurance interests here 
who are very anxious to get back to-mor- 
row, and there are certain matters to come 
up to-morrow morning to be discussed be- 
fore them and with them. 

Mr. Lynch: I withdraw my amendment. 

Mr. De Camp: Is it the first order of bus- 
iness on Thursday morning ? 

Mr. Alexander: I made it 11 o’clock. 

Mr. De Camp: I do not know, but I think 
the last day,of this Convention—this is prac- 
tically a new constitution, and it comes up 
in the form of an amendment to the old 
constitution. Now, if any amendment that 
may be offered to this amendment comes 
under the restriction of the constitution, 
which says, that shall be laid over for a day, 
then what object is it to have it come up 
Thursday ? It should come up to-morrow 
so we can get rid of it. Will the Chair de- 
cide that question ? 

The President : The Chair rules that such 
amendment would have to lie over. 

Mr. De Camp: That is an amendment to 
an amendment. 

The President: Yes, sir. 

Mr. De Camp : Then I hope the resolution 
offered by Mr. Alexander will not prevail. 

Mr. Alexander: Do I understand that an 
amendment to an amendment must lie over ? 

The President: I so understand it; no 
amendment can be voted upon on the day of 
its presentation. 

Mr. 8. A. Duncan, of Pittsburgh: Once 
the report is before the body and acted upon 
in sertatim, section by section, it is the prop- 
erty of the body. It is not then an amend- 
ment to the constitution, as provided for 
something which is original matter. There- 
fore, if the Chair will consider, he will see 
the position—that you can alter, change or 
amend any word of the subject matter prop- 
erly brought before you. 

Mr. De Camp: That is the view I take of 
it. 

Mr. Brown: But, Mr. President, there 
might be entirely new amendments offered, 
and they would certainly have to be laid 
over under our present constitution. 

Mr. De Camp: Then there is a possibility 
of never having an amendment pass this 
Convention. Itis possible there may come 
a more striking incident than this—a case 
where it would have to lie over. 

The President: A motion is before the 
Convention to make it a special order of 
business for 11 o’clock Thursday morning. 
The point was raised as to whether an amend- 
ment toan amendment could be considered 
without laying over, as provided by our 
present constitution. The Chair held that 
it could not be acted upon. I think, how- 
ever, after hearing from Mr. Duncan and 
Mr. De Camp, that the Chair will have to 
recede from his position. 

Mr. Morrison: I think so. The object in 
presenting this paper is in answer to the de- 
mand made for certain amendments to the 
old eonstitution. It was submitted to the 
last Convention and sent over to a com- 
mittee composed of the representatives of 

the various interests represented in the Asso- 
ciation—the electrical supply men and 
others, and in the committee they have 
formulated an amended constitution, based 
upon the information which they have re- 
ceived by mail, as I understand it, as to 
what would best serve the interests of a 
majority of the members of the Association. 
Now, it is to deal with that paper that we 
are called. If you take it up to-morrow or 
Thursday, or whatever day you take it up, 
I judge that the members of this Associa- 
tion will desire to dispose of it as quickly as 
possible. It doesnot go with the saying that 
the provisions of the constitution will be 
adopted. It is simply the report of the 
committee. The committee was created by 
this Convention, and its work will have to 
be passed upon by this Convention ; but if 


you take up a paper with a view of dispos 
ing of it, article by article, there will be no 
difficulty with getting through with it ina 
very short time. Every one will be pre- 
pared to present his views as it comes up, 
but there is one point you have not con- 
sidered. There is no constitution you can 
pass now that will be operated until after the 
expiration of the fiscal year. 

The President: We certainly could not 
legislate members out of the Association. 

Mr. Morrison: No, sir. The gentlemen 
here have paid their $20 for active mem- 
bership in the Association. I have paid my 
rent for twelve months, and you cannot put 
me out until the expiration of the year, and 
you can pass no legislation which will take 
from them the right which they have paid 
theirmoney for. Sobefore you get through 
you will have a motion to leave that matter 
until the time comes when the paid term of 
these gentlemen has expired. These gentle- 
men have paid theirrentfor a year. I think 
we ought to take up and dispose, as far as 
possible, of each paper as it comes along. 
We are here for the purpose of profit. I do 
not see as it makes any difference whether 
you take this paper up to-morrow or Thurs- 
day, however. 

The motion being duly seconded, was car- 
ried as amended by Mr. Alexander. 

The President: We will now hear the re- 
port of the Committee on Underground 
Conduits and Conductors, of which Mr. 
Lynch is chairman. 

Mr. Lynch: On behalf of the committee, 
I will report that the committee has decided 
to ask the Association for a little longer time 
to make a report; that it be delayed until 
the next annual meeting of the Association. 
It is a very short time, only six months, 
since we made our last report, which was 
rather long, and provoked a great deal of 
discussion, and we respectfully request that 
the time be extended until the next annua) 
meeting. 

Mr. Morrison : It is the report of the com- 
mittee, and it is a question of the adoption 
of the report of the committee. If you 
adopt it you only continue the committee. 
I think they are getting ready to make a 
report down in New York. (Laughter.) 

On motion duly seconded, the report was 
adopted and the committee continued. 

The president : Owing to the fact that 
Mr. Alexander’s manuscript is in that lost 
box, we will have to pass the report of that 
committee. We will now hear from Mr, A. 
F. Foote, of Cincinnati, on the ‘‘ Value of 
Economic Data to the Electric Industry.” 

Mr. A. R. Foote then read the following 
paper : 

‘“‘THE VALUE OF ECONOMIC DATA TO THE 

ELECTRIC INDUSTRY,” BY ALLEN R. FOOTE. 

1. All data have an economic basis. True 
progress depends upon the right use of cor- 
rect data. Without such use of such data, 
no problem can be solved, be it industrial, 
political, social or religious. 

2. To-day, every proposal for improving 
the condition of mankind, is based upon 
data. Read: 

1. ‘*‘ Economic 
George Gunton. 
September, 1888. 

2. *‘ Remedies of Social Evils.” By Edward 
Atkinson. The Forum, April, 1889. 

8. ‘Legislative Injustice to Railways. 
By Henry Clews. North American Review, 
March, 1889. 

4. ‘Signs of Impending Revolution.” By 
William Barry. The Forum, April, 1889. 

5. ‘‘The Relation of Modern Municipal- 
ities to Quasi-Public Works.” Publications 
of the American Economic Association, Vol. 
2, No. 6, January, 1888. 

6. ‘‘ Looking Backward.” By Edward 
Bellamy. Houghton, Mifflin & Co., Boston. 

7. ‘* Robert Elsmere.” By Mrs. Humphrey 
Ward. George Munro, Publisher, New 
York. 

You will find that the direction and 
strength of all augument is centered on the 
testimony of evidence obtained from the 
history of experience. Experience, truth- 
fully recorded and properly understood, is 
the source of all value in knowledge. 

8. The electric industry is based on the 
experience gained by the utilization of the 
discoveries of science which preceded it. 
Its development depends upon a truthful 
record of its own experiences, and the adapta- 
tion of the instruction derived from its own 
data. 

4. Tosecure the best results for manu- 
facturers, for those who invest in central 


Aspect of Trusts.” By 
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station plants, and for the users of their 
services, the data of the industry must be 
reliable, complete and accesible. It should 
cover all apparatus, every operating plant, 
and the price paid for services rendered in 
every locality. Ifsuch a record can be ob- 
tained and maintained from year to year, it 
will be found that the science of data and 
the command of those agencies by which it 


| may be obtained and utilized, is the most 


important factor in the development of the 
industry. Asis the prosperity of the users 
of service, so will be the prosperity of the 
supplyers of service. As is the prosperity 
of the buyers of apparatus, so will be the 
prosperity of the manufacturers of apparatus. 

5. The electric industry has been born and 
carried to its present state of development 
within one decade. This is evidence of the 
marvelous skill and honesty of manufac- 
turers, operators and users. The value of 
this testimony isenormous. It is proof of 
an average intelligence, a reliability of 
character and workmanship, far superior to 
the attainments of any other generation. It 
furnishes a reliable foundation, on which 
future development can securely rest. It is 
the prophecy of the accomplishment of 
results, such as have never before blessed 
any age. 

THE VALUE OF ELECTRICAL AND MECHAN- 
ICAL DATA TO MANUFACTURERS. 

6. A long list of electrical and mechanical 
apparatus is assembled and used as one 
machine, in the construction and operation 
of a composite central station. Every man- 
ufacturer of each part of this apparatus is 
vitally interested in knowing the exact 
truth regarding the performance of his 
specialty, under the widely varying condi- 
tions found in the practical operation of a 
large number of central stations. It is to 
his interest that he should claim for his 
specialty all the advantages it is capable of 
developing, and no more. The profit of a 
sale made on the basis of guarantees that 
cannot be realized, is a disastrous loss. 

7. Inventors, designers and manufacturers 
use their best efforts to supply a piece of ap- 
paratus that shall be the best for its purpose 
and price. They take careful note of all 
obtainable experience, and then attempt to 
take one step in advance by making an im- 
provement. This is the natural law of 
progress. Their claims for their improve 
ments are honestly made. They are based 
on tests made in laboratory or shop where 
their apparatus is handled by experts under 
favoring circumstances. The value of im- 
provement depends upon its advantages 
proven by the tests of practical use when 
operated by persons representing all degrees 
of skill, under the widely varying conditions 
found in a large number of centra) stations. 
If it is necessary to take carefu! note of past 
experiences, and to keep a careful record of 
the data of performance during construction, 
is it not much more necessary to keep a 
careful record of the data of performance 
when in fractical use? With such a record 
for a guide, manufacturers and buyers can 
feel a comforting assurance of certainty in 
their transactions. This, however, is not 
the most valuable consideration. Those who 
accustom themselves to keeping properly 
systematized central station records for the 
purpose of testing the claims of manufactur- 
ers of electrical and mechanical apparatus 
will become good observers. More often 
than otherwise,they can suggest some simple 
change in the apparatus which will enable 
the manufacturer to fully realize his expecta- 
tions. 

In fact, it may often be found that the 
manufacturer has claimed too little, instead 
of too much, for his improvement. If he 
can secure proper data from the operators 
of alarge number of central stations, he can 
remodel his claim as well as his apparatus 
in the light of recorded experience. This 
will make an enormous gain forhim. It 
will enable him to base his business on a 
firm foundation not otherwise obtainable. 
In this there is surely sufficient reason for 
every manufacturer to encourage, in every 
way that is open to him, the keeping of 
systematic records by central station com- 
panies having for their object the collation 
from experience of electrical and mechanical 
data. 


THE VALUE OF OPERATING, MAINTENANCE 
AND ADMINISTRATION DATA TO CENTRAL 
STATION COMPANIES. 

8. Electrical and mechanical data is but 
one feature of the record upon which the 
success of central station companies depends 
To complete the circuit, records must be 
kept of the data pertaining to all details of 
operation, maintenance and administration. 

9. No manager can be equally competent in 
all departments. Unassisted he cannot ob- 
serve all the details of the wonderfully com- 
plex business assembled in the operation of 
a composite central station. Upon the keep- 
ing of systematic records by his employés 
depends the ease of his position and the 
efficiency of his management. The value of 
a properly devised system of records of the 
daily operation of a central station can 
hardly be overestimated. 

10. A manager may regard many items in 





his accounts as reasonable, representing the 
best that can be done, which, when com- 
pared with the accounts of some other 
manager, whose genius or experience has 
directed his attention especially to such 
items, will appear entirely out of the way, 
No better guide can be found, to where im- 
provement is possible, than such comparisons, 
The value of the comparison increases jp 
ratio to the number of accounts with which 
itis made. It is, therefore, to the interest 
of every central station company to do all in 
its power to induce every similar company 
to be represented in an organization through 
which the desired data can be made available 
to each. 

11. While managers of central station 
companies can render service of undoubted 
value to manufacturers by keeping truthful 
records of electrical and mechanical data, 
manufacturers can repay managers in kind 
by suggesting improvements in their methods 
of operating their plants. A manager jis 
isolated. He can observe his own work and 
methods only. The representatives of manu- 
facturers are everywhere. They observe the 
work of all managers and are quick to detect 
the methods of those under whose manage- 
ment their particular specially produces the 
best results. Having found this, it is to 
their interest to communicate the information 
to every user of such apparatus. Thus, by 
each manufacturer looking after his own 
interest, each manager will receive the 
educational benefit of the experience of al! 
managers pertaining to every detail of the 
apparatus under his control. 

12. By means of the comparisonsindicated, 
covering all electrical and mechanical data 
andallitems of expense and income, any 
manager Will be able to show to his directory 
how the results of the business he is doing 
for them compares with the results of al! 
similar undertakings. It will give him the 
ability to indicate to them unerringly, what 
changes, if any, must be made in their policy 
or plant, to enable them to realize the best 
obtainable results. 

18. In furnishing the evidence obtained 
from the history of hisown experience, each 
manager receives in equal exchange the 
record of experience of all others. He must 
be an expert and a wise man who can claim 
that he will not be a large gainer by such a 
transaction. Rightly estimated, the gain of 
each company, from the judicious operation 
of a proper system for recording and com- 
paring data, will be so enormous, that none, 
much less the smaller ones, who can least 
afford to employ highly developed talent, 
can afford to be without a membership in 
the organization through which it may be 
secured 

14. No more pertinent illustration of the 
value of systematic and organized effort to 
improve a special feature of the electric 
industry can be required than that which is 
found in the work of the New England Ex 
change. If the well devised system that has 
been developed by the workers in that 
special field can be adopted by the National 
Electric Light Association as one of its 
features, that fact alone ought to be sufficient 
to secure it a membership from every centri! 
station company in this country. 

THE VALUE OF DATA TO THE USERS OF 

ELECTRIC SERVICE. 

15. The value of economic data to the 
electric industry cannot be completely stated 
without considering the interests of the users 
of electric service. 

16. From an electrical or mechanical point 
of view, the value of all apparatus finds ex 
pression in light or power. From an indus 
trial point of view its value is expressed in 
the advantages it brings to the users of its 
service. These advantages are limited by 
what it enables them to do and what it costs 
to do it. 

17. The advantages of electric service are 
not wholly under the control of manufa 
turers of apparatus, nor of the owners of 
central stations. Their development depends 
largely on the public policy of the commun- 
ity in which the service is rendered. / 

If that policy places unnecessary restric- 
tions on the business of the central station 
company, imposes on its method of construc- 
tion, having no foundation in engineering 
requirements, nor in true considerations for 
the public safety or convenience; or, if it 
holds over the company an eternal menace 
by being willing to grant a franchise toa 
raiding enterprise, under the mistaken idea 
that prices can be’‘permanently cheapened by 
competition ; it will pay a righteous tax for 
its mistakes, in the price of the service it 
uses, 

A comparison of the results of such a 
policy, with that of a community that intel- 
ligently permits construction in accordance 
with the best engineering requirements, and 
true consideration for the public safety and 
convenience ; that sets itself as firmly against 
an ordinance permitting competition as it 
would a declaration of war, cannot fail to 
educate all users of service toa correct under- 
standing of true economic conditions. 

18. In the competition between cities, 
states and nations, the utilization of the dis- 
coveries of science in accord with the re- 
quirements of natural economic law, is 4 
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more potent factor in securing ‘industrial 
supremacy than the possession of natural 
advantages. The day has come when in- 
telligence is master of physical forces. When 
these truths are properly understood the 
users of electric service will demand and 
enact economic legislation that will secure 
the interests of the manufacturers of appa- 
ratus, the supplyers and the users of electric 
service, on terms that will enable each to 
realize the highest economic advantages than 
can be derived from the perfect development 
of the electric industry. The advantages of 
a puplic opinion so educated should not fail 
to cause all who can to unite in securing the 
data on which it must be based. 


(HE VALUE OF DATA TO INVESTORS IN 
ELECTRIC STOCKS AND BONDS. 


19. The proper construction, equipment 
and operation of a composite central station, 
designed to supply a community with the 
foundation necessities for industrial pros- 
perity, and domestic comfort and refine- 
ment—heat, power and light—is an under- 
taking beyond the reach of ordinary private 
capital. It is a public improvement, the 
capital for which must be secured hy the 
sal of the stocks and bonds of the company 
organized to carry on the enterprise. 

). A central station company must be 
orvanized under the state law. It must 
op. rate under a municipal franchise. From 
its birth, through all its existence, it must 
be subject to the regulation and control of 
stu'e and municipal legislation. This fact 
shvuld secure for its stocks and bondsa 
finincial standing equal to that of the best 
irities in the world. That they are not 
so held is evidence that there is a lack of 
da'a regarding them, and an unwise or un- 
seitled condition of public policy regarding 
the tenure of their occupation of the field of 
their operations, 

1. In my opinion, the exercise of state 
authority for the regulation and control of 
companies organized under state laws to 
operate under municipal franchises, should 
be so used as to render their securities as 
salve and profitable an investment asare the 
securities of national banks. Both are 
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creations of legislative enactment. Both 
supply fundamental wants of industrial life. 
A calamity that would render users of 
hevt, power and light incapable of paying 


their bank obligations. Organized to sup- 
ply necessities of civilized life, based upon 
the prosperity of the communities in which 
they are located, guaranteed by the ability of 
users to pay for a service that secures them 
au industrial advantage, there is no econo- 
mic reason why the securities of central 
station companies should not be a favorite 
investment for all who desire permanency, 
safety and profit. 

22. Large investors require the greatest 
certainty and accept the smallest return: for 
the use of their capital. All data and all 
legislation that tends to secure safety and 
permanency of investment, will tend to 
make capital abundant and cheap for cen- 
tral station companies, and thus enable them 
to reduce the cost of their service to its 
users, A community can serve its interests 
in no better way than to exercise its power 
9{ regulation and control, to secure the ne- 
essary data to guide intelligently, invest- 

nts in public improvements and its own 

islative action. 

23. The securities that to-day bring in- 
yestors the smallest returns are those of the 
uublic debt. They represent the destruc- 
ions of war. This fact does not prove that 

destructions of war are of greater ser- 

e to humanity than the constructions of 
ace, It proves that a nation, as well as 
att individual, will give all it has for the 
preservation of its life. That it may always 
command ‘‘the sinews of war,” it cannot 
allow its credit to become impaired. For 
this reason, the natural law of self-preser- 
vation has quickened man’s intellect to de- 
vise laws for public finance, designed to 
give the greatest possible security to invest- 
ments in Government bonds. Next to the 
duty of preserving life, is the duty to make 
life worth living. Government will confer 
its greatest benefit on society when it ren- 
ders investments in those enterprises which 
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* daily supply the necessities, comforts and 


refinements of life the best securities in the 
market. This done, capital, the sinews of 
peace as well as of war, will flow to such 
*nterprises in abundant supply, and human- 
ity will realize a condition of civilization 
uch as the world has never yet enjoyed. 
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{E VALUE OF DATA COLLECTED BY GOV- 
ERNMENT AUTHORITY. 


24. Every 10 years, under direction of the 
national Government, a census is taken. 
The history of the development of the na- 
tional census among all peoples is the his- 
tory of their appreciation of the value of 
data. From the mere enumeration of men 
able to bear arms, census taking has broad- 
ened until it includes all data having a social 
or industrial interest. 

25. The census of 1880 has no section for 
the industry of. generating and distributing 
from central stations electric service for the 
uses of light and power. The census of 





1890 should have such a section. If the 
data for it is properly collated and arranged, 
it will make a marvelous exhibition of the 
birth and growth of an industry in the short 
space of one decade. The annals of civili- 
zation may be searched in vain for a parallel 
to it. 

26. The data so acquired and published 
by authority of the national government, 
will give an impetus to all electric central 
station service, that will cause the record of 
the decade from 1890 to 1900 to be one of the 
transformations of methods of generating 
and distributing the means of supplying 
cities and towns with heat, power and light. 

27. In 1900, the electric light will be the 
light of the present, the operating of street 
cars by horses will be unknown, and physic- 
al labor for man or woman in all industrial 
and domestic occupations will be reduced to 
a lower minimum than has ever yet been 
realized. 


THE TRUE BASIS FOR THE WORK AND IN- 
FLUENCE OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, 


28. None of the results indicated can be 
obtained, desirable as they may be, unless 
they are the results of system and organiza- 
tion, 

29. That records may be kept regarding 
pertinent points only, and with the least 
work or cost ; that the data may be so tab- 
ulated that it can be readily understood and 
compared, a uniform system of records and 
accounts must he devised, covering all points 
of interest. To devise such a system, and 


institute proper comparisons for the use and 


benefit of all central station companies, is 
the direct and most important work of this 
association. By doing this, it will furnish a 
reason for all central station companies to 
be represented in its membership. Such a 
membership will give to its deliberations 
and actions an influence that will have all 
the binding force of law in some directions, 
and in other particulars it will so direct 
public opinion that laws will be shaped in 
accordance with its views. 

30. It will establish the electrical .and 
mechanical value of all apparatus. It will 
develop the operation of central stations into 
the best organized and most reliable service 
in the country. It will secure the highest 
possible degree of economy, and the most 
reliable returns for invested capital that can 
be found in any industry. In doing this, it 
will be a large contributor to the material 
prosperity of the people. 

31. The work and influence of the Na- 
tional Electric Light Association must begin 
in data, they must be sustained by data, 
they must have for their objective point the 
securing of data. 

32. Data are recorded truth. 

33. ‘‘Commend to the keeping of the 
Truth whatever the Truth hath given thee, 
and thou shalt lose nothing.”—St. Augus- 
tine. 

Mr. Foote: Mr. President, to give prac- 


‘tical effect to my paper, I respectfully 


submit the following for the action of the 
Association : 
Wuereas, It is desirable that this Association 


shall collect for the use and benefit of its members, 
complete and accurate data regarding all important 


’ details involved in installing, operating, maintain- 


ing and administering the plants and business of 
central station companies; 

Be IT RESOLVED, That a Committee of Five be 
appointed by the President, to report at the next 
Convention of the Association, forms and a system 
of records and accounts to be kept by central 
station companies; a system for reporting the 
same to the Association, and for comparing and 

uublishing the data so secured, for the use and 
Benefit of the members of the Association. 


The motion was seconded by Mr. Brown, 

The President : The paper is now before 
the Convention for discussion, 

Mr. Morrison: Mr. Foote is engaged in a 
work that almost. every one has neglected, 
and yet without which work we would 
probably never be able to conduct the elec- 
tric light business successfully. It is the 
true channel through which information 
should come. If you can once get down to 
the point where men will come into the 
National Electric Light Association, and 
state in plain terms their plans and their 
methods, and the result accomplished, then 
you will have gotten to the point where the 
original idea of the National Electric Light 
Association can.be carried out. Mr. Foote 
is on that track. I believe I am doing him 
scant. justice when I say that he has spent 
more time and more money in the service of 
the National Electric Light Association dur- 
ing the past 12 months, than any other man 
in it, from its president down to the last 
man on the board. (Applause.) I think 
that such work should be appreciated. I 
believe it will be appreciated, and I think in 
the end appreciated in a substantial manner 
to Mr. Foote. 

I do not desire to take up any more of the 
time of this Convention than I can help. I 


made a promise to myself and some of my 
friends that I would not talk in this Con- 
vention. But it gives me a great deal of 
pleasure to second Mr. Brown’s motion to 
adopt this resolution, and it was for that 
purpose I rose to my feet. 

The President put the resolution and de- 
clared it carried. : 

Mr. Robert L. Morris, of Nashville, Tenn.: 
I believe this is the second meeting of this 
Convention that I have attended, and as a 


‘member of the Executive Committee, I can 


say that I am glad to come and get the new 
kinks and points from others, and get prac- 
tical benefit from them. We have had a 
representative, I believe, at every meeting, 
and I have attended two or three of them 
myself. But it has been an unsatisfactory 
thing to me. I have come to these meetings, 
and my manager and my superintendent 
have come. We come here and go away 
not feeling exactly that we have got what 
we came for. What we wanted was new 
points, practical points. We have come 


here and heard a great many theories upon 


electric light matters, and all that sort of 
thing, but that was not what we wanted. 
We had a committee here at one time to 
consider which was the best wire. I tried at 
one time to get a report out of that commit- 
tee, but I could not do so, and nothing prac- 
tical was done. Now, Mr. Foote’s paper seems 
to me to be striking out in the right direc- 
tion—-to get at the practical, to get things 
that will benefit local electric light men. 
That is what I am here for, representing 
that sort of an interest. While I don’t be- 
lieve that it is hardly practicable to get this 
data, such as that resolution calls for, and 
while I believe that very few companies are 
going to disclose their private business, show 
us exactly what they are doing, and all that 
sort of thing, yet perhaps they will be willing 
to tell us something about the operation of 
their machinery, how it is produced, what is 
the effect, and such as that. If I am asked 
what is the best lamp, I don’t hesitate to say 
But I think that perhaps we.can safely risk 
this Convention, composed of members from 
different electric light companies, to express 
itself in behalf of a measure so evidently for 
the benefit of us all. Ido not mean to say 
that we are going to ascertain so many 
practical things, because everybody that is 
operating a plant, it is natural that he is 
going to stand up for his kind of machinery; 
if he is running a 'Thomson-Houston he is 
not going to say that something else is bet- 
ter; and we cannot hope always to get at 
the true inwardness of the thing; but we 
can get something in that direction ; and if 
we follow in the line of Mr. Foote’s paper, 
I think there is a better future for this Asso- 
ciation. 

Mr. De Camp: Mr. Chairman, in regard 
to Mr. Foote’s paper, I think he has made 
some suggestions which will bear looking 
into a good deal more closely. Like Mr. 
Morris, I attended the first meeting of this 
Association, or the second one rather, at 
New York, for the very reason that he states. 
At that time there was considerable money 
invested in the electric light business, and 
more money being invested, and its main 
objects seemed to be then to find out how to 
properly invest the money that was being 
called into this electric light business. The 
methods of the Association then were crude, 
and, if I recollect right, did not take the 
form of reading papers. Every member got 
up and said what he felt like saying, and 
generally spoke pretty well to the point; 
consequently there was a great deal more 
talking done than there has been in the late 
meetings. The result was that I believe 
that the second $100,000 invested in Phila- 
delphia was invested better than the first, 
The first was invested on a good deal of 
guess-work ; the second was invested on 
some knowledge, partly gained from the 
experience of investing the first ourselves, 
and what we later had the opportunity of 
observing that others had invested. 

Mr. Coggeshall, of Massachusetts : In the 
general management of the electric light 
plant, I find that they make no money, and 
as it was stated that this paper would be on 





the economic data, I was in hopes that the 
gentleman had already discovered a method 


by which he could show me how to run an 
electric light plant and make money out of 
it. Of course the’plant which has been op- 
erated by the old company was put up in a 
way that it was impossible to make any 
money, and they are now erecting a new 
station; but I do not see any difficulty at 
all in getting information, without detri- 
ment to any company at all; data, for in- 
stance, in relation to the coal, the kind of 
wire used, the durability of the current, and 
various other matters that would be profit- 
able to every member of this Association. 
1 belong to the gas fraternity, and I have 
always attended every meeting, and when I 
found any one else doing any better than I 
was, it only set me to work to come up to 
it. That has been my point, and I am sat- 
isfied that there can be money made in the 
electric light business. These statistics, as 
far as we have got any, in the State of 
Massachusetts last year, from 75 or 80 com- 
panies,showed that there was only five of 
them carried a credit to profit and loss ac- 
count; so that the whole thing depends 
upon the commercial value of running an 
electric light plant ; and it is the data that 
we want to be guided by regarding their op- 
eration, 

Mr. Whipple: I may be pardoned, per- 
haps, if I say that I know something about 
collecting data. I have spent about $5,000 
this year in collecting data. Under the 
present organization of the Association there 
are certain matters connected with the op- 
eration of the central electric light station 
that n> association nor no amount of private 
capital could get ; vet it is just that infor- 
mation that is of benefit to to the man next 
door to him—the number of dynamos that 
a man has in his station, who his engineer 
is, and who his superintendent is, are of no 
practical value whatever. The economic 
principles of that station you never will 
be able to get, and if we should get such 
statistics it would be the height of folly, 
it seems to me, to publish them for the 
benefit of this Association, because the mem- 
bers of this Associaton are not by any 
means a close corporation, but are the gen- 
eral public. As far as that is concerned, we 
are not bound by any oath to keep to our- 
selves anything thatis told us. These cir- 
culars, I take it, would be a private, confi- 
dential circular of information regarding 
this, that and the other stations, but I don’t 
see how you can go to work and practically 
get at thisinformation. You can’t convince 
aman that is running a station whether he 
is or is not making money ; if he is making 
money he is not going to tell you how much 
he is making. And, therefore, I should 
like to see this resolution embody the pro- 
ceedings of the Convention in a somewhat 
different form. Before we take the step of 
forming a committee to do something that on 
the surface is clearly impracticable, I think 
that we ought to give more than a cursory 
glance at it, and find what we can get, and 
then, after we have got it, find out how we 
can disseminate it, and who we will dissem- 
inate it to. Iam not and never have been 
an operator of a central station, but I take a 
good deal of pride in gathering data, and I 
don’t like 1o see the record of the Associa- 
tion cumbered up with alot of so-called 
dead letter resolutions, which never amount 
to anything, and which never will, in the 
preseat state of things. If we are going at 
this thing, let us go at it ina way that we 
can get some profitable result from it. 

Mr. De Camp: There are certain essen- 
tial costs in the operation’ of an electrical 
station. So many matters of judgment en- 
ter into the question of costs, you cannot 
tell what a thing costs without going into 
details. To illustrate, it is not necessary to 
say what the lights in this plant or in that 
plant costs, or what they are selling for. That 
is private property which I do not feel like 
spreading before this Convention; but a 
man comes to me to-day and says : ‘‘ My 
lights actually cost me 15 cents a light.” 
Another man says my coal only costs me so 
much. Now, both of these gentlemen may 
be right in their conclusions. You cannot 
draw any comparison between these two 





men, because you do not know how they 
arrive at the figures. Now, if you will 
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formulate a system of keeping those ac- 
counts uniformin all the companies, you will 
have them arrive at those conclusions by pre- 
cisely the same method. Therefore, if a 
man says, my coal costs me 15 cents, and 
another man says his coal costs him five 
cents, you come right together on the floor 
of this Convention. Any one who differs 
from me can go to that particular point. 
We are both using the same method of com- 
ing to these conclusions, but are entirely 
different. Let us see where wediffer. Now, 
you bring it down to some particular point. 
[t is a waste of time to make the comparison 
unless you arrive at all results by precisely 
the same methods. It is the same thing as 
was here stated about the finding of the cost 
of coal. Some coals are better worth $4 a 
ton than others are $2, and yet frequently 
the engineer says, ‘‘I am getting results of 
so many pounds of coal to the horse-power.” 
[It don’t mean anything. It is a question 
what kind of c>al you use—if screenings, or 
clean, hard coal, ete. There is the explana- 
tion of it. That is where the value of this 
report will come in; and I gave some con- 
sidecation to this subject several years ago. 
I did think that we could arrive at it by a 
system of percentages or something of that 
kind. I tbink that can be arrived at. If 
time permitted it—I see the Chairman has 
me down for remarks on a kindred subject, 
and I think if we devote the time to it, that 
we can arrive at some govd method of doing 
that very thing, and I told you, gentlemen, 
when you do it, | am prepared to say now 
that a certain part of our work is run the 
best | know how to doit, and Lam not satis- 
fied, and if I can find any other manager 
who is doing it better than I am, I want to 
know how he does it. I heard, over and 
over again, of these things being done with 
better results than I do them, and it stops 
right there. I am entirely unable to find 
out from that party how he does it. 

Mr. Morris: I am in favor of that com- 
mittee being appointed, and I believe it can 
do some good. They can formulate some of 
the questions that may be of value ; for in- 
stance, the gentleman here at my right has 
asked me a number of questions about my 
station. I know they could be put in the 
shape of questions and sent over the land, 
and their answers would be satisfactory to 
me, and I am willing to risk the intelligence 
of that committee in formulating the ques- 
tions for central stations to answer. 

The President: If there is no further dis- 
cusssion, the topic will now be passed. We 
will now bear from Mr. M. D. Law, of 
Philadelphia, on the ‘‘ Theoretically Perfect 
Arc Light Stations.” 

(See eight page supplement. ) 

Mr. Morrison: Will you please read again, 
Mr. Law, that paragraph relating to the 
running of the engines? 

Mr. Law then read the paragraph stating 
that two Corliss engines in his station have 
been run for seven years ata cost of only 
$25 for repairs, and that then the only time 
lost was ten minutes for disconnecting from 
one engine to the other. 

Mr. Morrison: Is it possible that you ran 
your engine for seven years? 

Mr. Law: Yes, sir; for seven years. 
They were stopped about®an hour each 
morning and on Sundays. 

Mr. Morrison: It is a very remarkable 
performance. Have you been familiar with 
any other engines than the Corliss? 

Mr. Law: Yes, with the Porter & Allen 
and the Buckeye, about (00 horse-power. 

Mr. Morrison: If these statistics are true, 
they are very remarkable ; if they are not 
true, they are very misleading. Gentlemen 
who have had experience in this matter, it 
strikes me, should ask questions about it to 
see if it is an error. The performance of 
these engines is so remarkable. I have never 
heard of such a thing. 

The President : The paper is now before 
the Convention. 

Mr. Morrison: Were they run by one en- 
gineer all of the time? 

Mr. Law: Yes, the same chief-engineer 
had charge during the whole seven years. 

Mr. Morrison: The description Mr. Law 
hus given of an ideal station, is a description 
of his own station. (Laughter.) It is a very 





tine station, and it is an infinite credit to 
to him, but I cannot imagine how an engine, 
such as the one in the Philadelphia station, 
could run for seven years without stopping— 
the paper says run continuously—they never 
stopped but once, and that was on account 
of a break down. 

Mr. T. C. Smith: I think this is one case 
Mr. Foote’s paper would cover. Mr. Law 
states that the engines have only cost $25 for 
repairs. I would like to ask if the engineers, 
when the engines were shut down, have not 
done a good deal of fixing up, keying up, 
putting in packing, etc., which has not been 
charged up. On the other hand, I under- 
stand Mr. Law has a first-class mechanical 
engineer, who is a sort of consulting engi- 
neer, and whose advice or time ought to be 
charged to these engines, because I am very 
well satisfied that engines of that type can 
be kept up to such a remarkably good 
record, as I know those engines have, with- 
out care of any kind, which, while it often 
seems to be more expensive, is often the cheap- 
est in the long run. The $25 that he counts 
for repairs, I presume, are outside repairs, as 
$25 for a new set of brasses or something of 
that kind. Wehad one 24x28 that cost us 
$11,000 for 11 months’ run. 

Mr. Morrison: We have some Corliss en- 
gines, and, while they are good evidence, 
their result is nothing like that. We have 
quite a large lot of Buckeyes which give ex- 
cellent satisfaction. We have also Ball 
engines, tip top engines, giving the very 
best of satisfaction, and costing very little 
for repairs. But they have stopped several 
times in the last six orseven years. The 
Corliss engines, as now erected, the 
worst of the lot. 

Mr. Leonard, of Minneapolis: 1 would 
like to state in behalf of the Corliss engines, 
we have been using one for nearly five 
years, and one of those engines which we 
have recently taken down to make room for 
a larger one, ran four weeks continuously, 
day and night, 24 hours in a day, without 
shutting down, except for general repairs 
and tightening up, some little matter—noth- 
ing the matter with the engines. It ran 
continuously for four weeks, and those en- 
gines, outside of packing, which everybody 
knows will wear out more or less, have 
not cost more than $25 for repairs. 

Mr. De Camp: I think Mr. Morrison is 
right in saying we want facts. Now, facts 
are sometimes deceptive, unless we under- 
stand thoroughly all the conditions which 
surround the facts. It is true that the pair 
of Corliss engines referred to by Mr. Law 
did run seven years ; then ran continuously 
—we had nothing else to run—for an aver- 
age of 22 hours a day the year around, with 
the exception of Sunday, where they shut 
down about the usual time in the morning 
and started up in the afternoon. They 
rested eight hours on Sunday. What Mr. 
Law means in his statement is this—not 
that we did not incur the expense of having 
them well taken care of, nor that they were 
not subject to a certain amount of wear and 
tear. When he says $25 he is outside of the 
mark. That $25 grew out of the breaking 
of a dash pot rod ; but these are extraordi- 
nary conditions. They were put in there 
as 24x28 ; the cylinders are bored out at 23. 
Every part of the engine was made from a 
pattern one size larger; consequently, we 
are running a Corliss engine 23x48, built on 
26-inch patterns. The foundations of those 
engines cost, I think, about $2,600 or $2,700. 
Now, I say this: I approved of the speciti- 

‘ations for that engine. I approved of the 
specifications for the foundations against 
the judgment of the builder, but did it on 
this basis: The chief engineer says he wants 
to do this—that is what he expects. For in- 
stance, the specifications were made for the 
foundations ; one of the requirements was 
that they were to be of a certain size ; they 
should be hard brick, laid in pure cement. 
The lowest bid was, I think, some $2,600. 
It was from a man who had very large ex- 
perience in building engine foundations, 
one of the best men we had in Philadelphia. 
He came in and made his estimate. He 
started in and laid two or three courses of 
brick. The engineer said: ‘‘Stop; the 
specifications call for pure cement.” *‘ Well, 


are 





this is pure cement—a certain portion of 
cement and a certain portion of sand.” 
‘‘But I want pure cement.” ‘‘Do you 
want absolutely pure cement? Well,” the 
contractor says, ‘‘ 1 understood this thing 
the way we generally term pure cement, 
but what you mean you want is that 
every brick shall be dipped in absolutely 
pure cement?” I said, *‘I do not think it 
is just the proper thing to take advantage of 
some individual construction of the engi- 
neer,” and I called him in and said, ‘“‘ Now, 
do you mean exactly what this says?” Yet 
in his judgment it was necessary, and he 
said, ‘‘ We want those foundations that way 
and want that engine to stand, and don’t 
want any after-claps about it.” I said, 
‘«Then we will have to have it.” That con- 
tractor teld me he never built such a founda- 
tion like that before in hislife. The borings, 
as I said, those were all one size larger than 
the engine called for. Now, in point of 
fact, there has never been a movement in 
that engine. 

Another thing, we have followed the rule 
of using first-class oi]; I think we are pay- 
ing 90 cents for cylinder oil and 40 or 45 
cents for machine oil for the bearings. The 
time we shut down it was due to a hot 
crank requiring adjustment. That part of 
the expense was not charged for. It was 
done by our men, by men that we were pay- 
ing, whether we had them at work or not. 
It is only now that the chief engineer makes 
a suggestion to me if he could get a chance 
to shut down he would like to have them 
bored out; not that he thinks it is an 
absolute necessity, but he thinks the time 
is coming when we will have to do it. 
But the success of these engines is due to 
the fact that they were well built, in the 
first place, well bedded, and that they have 
had good care, for which we have had to 
pay. 

Mr. Smith: Then you do not consider 
that it is due to the fact of their being Cor- 
liss engines, at all? 

Mr. De Camp: Well, I am a Corliss en- 
gine man. I do believe this, that you want 
a Corliss engine in the hands of a Corliss 
man. That is certain, and they have said 
to me, ‘‘ You must have a man to run a 
Corliss engine who understands a Corliss 
engine—who is in love with a Corliss en- 
gine.” Now, as to the cost, I don’t mention 
the fact that we painted the engine. 

To come back to the Buckeye engine, we 
have two Buckeye engines, 18 by 36. In 
the first place, the Buckeye engines that we 
ran for five years were run on an entirely 
different principle from what we were in 
the habit of running those engines. They 
were run just as long as they would run. 
The consequence was that when the time 
came they made a bad break. When I take 
a given number of lines and run them on 
one type of engine, and they consume a 
certain amount of coal, if I shift that on to 
another type of engine, and everything else 
being perfectly identical and they use an 
excessive amount of coal, the one using the 
smallest amount of coal, I call the most 
economic engine. We ran one season and 
then putin Corlissengines. It was necessary 
to run them hard, and we put in the old 
type of Brush machine—40 lights. They 
did their work all right at 285 revolutions, 
100 pounds of steam, 8 by 16. Now, we 
changed the type of machine to a 60-light 
machine. That was more ofa load than the 
engine was equal to. We have never run 
more than 50 lights successfully, and did 
that by speeding the machine to 300 and 
carrying the same amount of pressure. We 
found out that there was economy in the 
Corliss engine, and further, it was a reason 
for dispensing with the Porter & Allen and 
substituting a Corliss or some other larger 
engine. 

Mr. Morrison: What difference do you 
make in your load, in changing that ma- 
chine? 

The President: I very much dislike to 
interrupt this discussion, as it is a very im- 
portant one, and I would like to ask some 
questions myself. I would like to know 
how you run a year on $3 worth of oil, and 
other questions, but as this topic will be 
continued in the morning, under the head of 





‘* An Ideal Station,” from an electrical and 
mechanical standpoint, by Mr. Marsden J. 
Perry, of Providence, and Mr. John T. 
Henthorn, of the same city, I think we can 
very well bear these points in mind and 
carry them over, and let us then have a gep. 
eral discussion that will end the matier. 

Before stating that a motion to adjourn 
will be in order, I want to announce fur Mr. 
Foote, the chairman of Committee on State 
and Municipal Legislation, that his commit- 
tee will meet to-morrow morning at 9 o'clock 
in Parlor A of the International Hotel. 

I will also announce the following com 
mittee on the World’s Fair: Dr. Otto A. 
Moses, of New York, chairman; EF. T, 
Lynch, Jr., C. J. Field, Fred Gilbert, and 
J. F. Morrison, assistants. 

Mr. Morrison : I wish very much that you 
would put another New Yorker on that 
committee. 

The President : I think I have the right 
man. I trust you will not withdraw. 

As a Committee on Electrical Statistics, 
the Chair would announce: Mr. A. R. 
Foote, of Cincinnati, chairman. Assist:nts, 
Mr. A. J. DeCamp, of Philadelphia; Ss. A. 
Duncan, of Pittsburgh; E. F. Peck, of 
Brooklyn ; 8. 8. Leonard, Minneapolis. 

Mr. Duncan: Mr. Chairman, I desire io 
have my name withdrawn from that con- 
mittee. Statistics are not altogether in my 
line, and I shall not have time to assist in 
that matter, and ] hope you will substitute 
somebody else. 

The President: I trust, Mr. Duncan, you 
will serve. You have had a great many 
years’ experience. 

Mr. Duncan: I have spent a great many 
years and have a great many statistics, but 
at the same time I hope you will select some 
younger blood who will take an active inter- 
est in collecting these statistics. 

Mr. Rhodes: Mr. Chairman, is the motion 
to adjourn in order? 

The President: Yes. 

Mr. Rhodes: Before making such a mo- 
tion, I wish to state as to the excursion this 
evening, itis necessary for those who wish 
to attend, to be at the Central Depot at 7 
o’clock sharp. I hope every one will go, 
and that they will be there on time. Those 
of you who have heard the notice please let 
every person you see, who does not hear 
the announcement, know about it. 

On motion duly seconded, the Convention 
adjourned until 10 o’clock Wednesday morn- 
ing. 


WEDNESDAY’S PROCEEDINGS. 


FORENOON SESSION. 

President Weeks called the Convention to 
order at 10.15 o’clock, and the Secretary 
read the report of the Secretary and Treas- 
urer, as follows : 

REPORT OF SECRETARY AND TREASURER. 

New York, July 31st, 1889 


RECEIPTS AND DISBURSEMENTS. 





Cash balance from last report.............. $3,003 82 
Dues received from 76 members........... 1,520 00 
Sale of printed matter........... -.... sew 2 00 
Received from ex-Treasurer W.H. Harding. 299 73 

Total receipts since last report........ $4,825 55 





The present indebtedness is $259.60, which is part 
of the funds advanced to the Association by ex- 
President 8S. A. Duncan. 

The expenditures since the last report may be 
classified as follows : : 

Bills incurred previous to the Chicago Con- 
vention ... .....-- : 
Salary of Secretary and Treasurer, six 


$1,483 82 





months. ...... $0 seed eUsvesesesesdewsees 999 96 
Clerk hire, month of February... .....---- ps 
re settee 27 § 
Stationery and printing (not including the ae 

Official Proceedings).........- -- up 234 08 
Printing the Official Proceedings ......... 334 26 
Official stenographic report of the Chicago ee 

COMPOMMOR. 02. cecccccccccceccccesecrscs = a 
Rent of office ....... iene seenseccreceeensees eS 
Advertising in electrical journals.......... = a 
Expenditures not specified above........- 131 = 

$3,725 62 


It will be noted from the Official Record of the 
New York Convention that the account of the ex- 
Treasurer called for a cash balance of $1,935.23, 
whereas the present Treasurer has received only 

299.73. 

, The Treasurer would here state that he has re- 
ceived from the Executive Committee vouchers 
covering the difference between the above amounts 
He has also received from the ex-Treasurer, Har 


ing, $34.25, which did not belong to the general 
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funds of the Association, but was donated by mem- 
pers to the Committee on Patent Legislation. This 
sum has been turned over to the chairman of that 
committee. 


MEMBERSHIP, INCOME AND EXPENSES. 


The number of members in good and regular 
standing on February 19, 1889, as per official report 
accepted at the Chicago Convention was 175 ; new 
members since that date, 76; making total mem- 
bership at present, 251. ; 

The membership of the Association has increased 
during the last year 55 percent. It has increased 


in the last six months 30 per cent. 
The annual income of the Association is at pres- 
ent $5,020. Its running expenses for the last six 


months were $2,241 80. 


The Secretary : This is the report up to 
the first of that month. Since that time the 
Treasurer has taken in several hundred dol- 
lat I have here the vouchers covering the 
expenses. I have a certificate of deposit of 
the balance, of $1,950. 

[he President : The report of the Secre- 
tary and Treasurer is now before you. What 
disposition will you make of it ? 

On motion, the report was received, and 
laid before the Convention. 

The report of the Committee on Harmon- 
izing Electric Light and Insurance Interests 
wis read by P. H. Alexander, of New York, 
chairman of the committee. It recommended 
that the Association form within its body an 
organization having for its purpose the im- 
provement of the electric service in general, 
the better education of the workmen, and the 
improvement of electric work generally. 
Also that examining boards be formed in 
different districts,composed of several States, 
for the examination of men seeking positions 
as dynamo tenders, wiring superintendents, 
or other responsible positions and to urge 
that a certificate of efficiency be issued by 
the organization. All members should be 
required to pledge themselves to have all the 
present employés examined as proposed, and 
not to employ persons without certificates. 
By doing this it was felt that the full confi- 
dence of the insurance companies would be 

ined and the service improved. 

The President : The exhaustive paper of 
Mr. Alexandér is now before you for dis- 
cussion. 

Mr. Alexander: As I have already stated, 
there are quite amumber of insurance men 
here that are sent as delegates by different 
organizations I believe, and who have come 
from afar, and I hope the Association will 

ve the pleasure of hearing from some of 
them. 

Mr. Morrison : I move that the privilege 

the floor be accorded to the representa- 
tives of the insurance companies for the 
purpose of taking part in the discussion. 
Carried. 

Che President : The Chair recognizes in 
the Convention Mr. Barton, of Boston, an 
ld friend, whom we would like to Lear 

om. 

Mr. 8. E. Barton, of Boston, Mass. : hardly 
fvel myself a representative of the insurance 
interest solely ; Iam a member of the Na- 

mal Electric Light Association, in which 
\ssociation I take great pride. There are 

me gentlemen here who are appointed as 
vecial delegates ; one or two representatives 
| believe from the New York City Associa- 
ion, and one representative from what is 
<nown as the Middle Department Associa- 
on, covering the States of Pennsylvania, 
\elaware and New Jersey. ‘There were 
several others I believe, who were promised, 
but for some reason have failed to connect ; 
iey do not seem to be here. 

I think it is pretty well understood what 
the position of the underwriters is as regards 
the matter of electric lighting, and I hardly 
feel that it is necessary for me to take up 
the time of the Convention with any ex- 
tended remarks. I think different conven- 
tions have been sufficiently bored with my 
chin music in the past. I am always very 
clad to speak upon a subject that relates to 
. new interest ; but I feel now that I could 
vield the time to my brother representatives 
who are bere and who can speak for those 
organizations which are more particularly 
interested in the work of this committee, 
and who have been invited here. We have 
with us Mr. Anderson of the New York As- 
sociation, and Mr. Barton, both members of 
the Electric Lighting Committee of the New 
York Association, and Mr..Ryan, who isa 
representative of the middle department. “I 





think the Convention would be very much 
pleased. I should like very much to call 
upon Mr. Anderson, and when he finishes, 
upon Mr. Barton and Mr. Ryan. I know 
that they are ail thoroughly in sympathy 
with us. 

Mr. Boughton: I will not consume the 
time of the Convention in entering again 
upon the branch of the subject that has al- 
ready been covered. The situation of the 
boards in New York is very peculiar and 
different from that of any other organiza- 
tion ; and while we may not be able to pledge 
ourselves as far as some other boards may 
feel themselves authorized to commit them- 
selves, it is only fair to say that we have 
worked for several years in the interests of 
good practice in the solution of electric 
plants, and we want to co-operate with the 
electric light companies, and will cheerfully 
co-operate with the electric light companies 
in furthering the good work, and will go as 
farin the matter of safety as the companies 
themselves are willing to go. They cannot 
be too safe for us, and we will gladly en- 
force, as far as the rules of our board will 
permit us, the most stringent regulations 
that can be laid down. I say this in our be- 
half, but our jurisdiction is over very lim- 
ited territory, the cities of New York, 
Brooklyn and Jersey City. We should be 
very glad to meet a committee from this or- 
ganization, and see if we could not agree—I 
believe we could agree—upon details 
for the proper conduct of the business of 
electrical companies and ourselves that 
should be satisfactory to both in the city of 
New York. (Applause.) 

Mr. Anderson: We find in the city of 
New York that our architects are entirely 
ignerant of what should be done in the con- 
struction of electric pipe plant ina building. 
They have the underwriters, but without 
consulting the underwriters they have made 
their specifications, and made their contracts 
for electric lights in accordance with our 
rules. 

The discussion that followed was quite 
generally participated in, but elicited little 
that was new. The following was finally 
adopted : 


Reso_vep, That the Committee on Harmoniz- 
ing the Electrical and Insurance Interests be con- 
tinued, and that it invite the insurance interests to 
a conference, for the purpose of establishing elec- 
trical exchanges throughout the country. 


Mr. Charles A. Brown, of Chicago, of 
fered the following : 

RESOLVED, That a committee of three be ap- 
pointed by the President, and instructed to prepare 
and present to the Jeavat committee of Congress, 
a petition on behalf of the National Electric Light 
Association for the abolition of the custom's duty 
on copper, ingot, wire plates, sheets, bars and rods. 

The motion prevailed, and the President 
appointed as the committee Messis. C. A. 
Brown, Geo. M. Phelps and J. F. Morrison. 

The paper, ‘‘ An Ideal Station ” (see sup- 
plement), was then read by Mr. Henthorn. 

The Convention then adjourned to 2.30 
P. M. 

AFTERNOON SESSION. 


President Weeks called the Convention to 
order at 2.20 o'clock, and introduced Mr. F. 
A. Wyman, who read his paper on the 
‘‘Unconstitutionality of Electrical Execu- 
tions.” This was followed by the 


ADDRESS OF DR. OTTO A. MOSES ON ‘* ELEC- 
TRICAL EXECUTION,” 


who spoke as follows to a large audience, a 
number of visitors being present from Balti- 
more : 


Weall havea very deep interest in the sub- 
ject which has been just broached by Mr. Wy- 
man of Boston. I did not have the pleasure 
of listening to all of his paper, but I think in 
one or two sente.ces he laid very clearly be- 
fore us what his belief and his proof was 
that killing by electricity is a cruel and un- 
usual punishment, and therefore violating 
all the constitutions of the different States of 
this country. That is a view that I think 
will prevail ultimately, and lead, as we 
hope, to a repeal of this very obnoxious 
law that is now agitating our press and our 
people. That law it would be well for us 
just now to consider in its history, and then 
Twill offer a few remarks upon statistical 
information which I have gathered, owing 
to the kindness of the various members 
of this Association, and of others even not 
connected with it, and then we will proceed 
to show that the main object of the law is 
violated in the act of carrying it out. That 
is to say, the object of the law was a philan 





thropic one. The method by which the 
killing is to be conducted is one cf the most 
barbarous that could possibly be devised, 
and therefore altogether unnecessary. ‘Two 
years ago, many of us, I amongthe number, 
received from Mr. Elbridge ‘I’. Gerry, the 
noted philanthropist of New York, a com- 
munication, in which he requested some 
opinion or expression of views on a pro- 
posed law of killing by electricity. But I 
happened to be away, and though he once 
or twice wrote to me after that, I never 1e- 
ceived his letters, and consequently did not 
participate in the deliberations which led 
him finally to recommend to the legislature 
of the State of New York that hanging 
should be abolished and killing by electric- 
ity should be substituted for it. The law 
was put upon the statute books, but very 
soon it became apparent, however, that it 
was a hasty proceeding ; we, meeting at our 
several Conventions, were too much occu- 
pied with the useful and the practical side 
of our art and science, to engage in any con- 
siderations of such a far-fetched use of 
electricity as killing. The result was 
that we allowed the law to go almost 
unnoticed upon the statute books, and 
finally, when the time came for a criminal 
to be condemned, we were ourselves placed 
in that awkward position of representing an 
interest, the chief iustrument of which was 
to become a public executioner. It seemed 
as if by an instant revulsion of feeling we 
became conscious of the fact that some one 
or other interest had been at work for the 
purpose of bringing opprobrium upon elec- 
uicity. That was considered far-fetched 
in the beginning, but afterwards, when we 
saw the precise methods, the cruel calcula- 
tion, the persistence of certain individuals— 
1 might say one individual—constantly 
bringing before the public the fact that the 
law had to be executed, and then finally 
trying to concentrate it in such a way as to 
bring a further opprobrium of deeper dye, 
as it were, upon one branch of our beloved 
art and science—when we saw that, we were 
aroused. The result was, that by a sort cf 
spontaneity of action, protests were sent 
forward. The first criminal who was con- 
demned to death under the law was not 
killed, but an effort was made to prevent 
his death, and he is to-day in that most un- 
fortunate position. Only recently at Buf- 
falo the matter has been argued after a pro 
longed hearing before a referee in New 
York, and a most enormous amount of 
testimony of a very conflicting nature 
has been brought to bear. It is a sad 
thing that we have conflicting testimony, 
because the fact that certain experts gave 
their opinions pro and con has been taken 
by the press to convey the idea that an un- 
certainty has existed in the minds of those 
who use the current in great quantity, as to 
its killing effects. 

Now, this action in New York and in Buf- 
falo has led to a simultaneous effort on our 
part to bring this matter before the Con- 
vention for deliberation. In order to have 
information for the Convention, a letter was 
addressed to every manager of a central 
station in the United States, to the number 
of over 800, requesting him to give informa- 
tion on certain very important points. 

If now electricity was to be used as a 
killing agent, it should be a certain agent. 
I will not go into the question of its merci 
fulness, because from the collaterals which 
I will present later you will see that instead 
of being a merciful agent it is the most 
cruel and dreadful agent imaginable, and 
for that reason alone the law should be re- 
pealed. But aside from that, its uncertainty 
is the element that ought at once to condemn 
itas the means of public execution. I re- 
ceived from these 800 circulars which we 
sent to the different companies several hun- 
dred answers. They have been closely 
scanned, and they were directed to me up 
here. I have for the last two nights as 
closely as possible perused their contents, 
and I have come to certain conclusions, 
which I will state to you briefly. 

As some statistics of these I may say that 
I have received replies in which I estimate 
that there were 73 accidents that happened 
in central stations. Of this 73, nineteen 
were due to the alternating current, the 
balance to the continuous current. The 
questions that we asked bring out some very 
remarkable information, and I have from 
this numerous list of answers collected some 
here, which are open to members of the 
Convention. I will read some of the re- 
marks which show that the sensation pro- 
duced by heavy currents not sufficient to 
cause death, is so dreadful and so various 
that I think I can safely say that an exam- 
ination of these papers will not be able to 
controvert it, that no two people agree as 
to the exact symptoms, that is, they had not 
the sensation. For instance, it is clear that 
the action of the current upon one man was 
like cutting him in two with a buzz-saw ; 
another one says it was like striking him 
on the back of the neck with a sledge-ham- 
mer ; another. like knocking his brains out 
with a trip-hammer; another said that he 
felt himself full of needles ; another. as if 
he had fallen from an immense height and 





had been dashed to pieces upon the ground ; 
another, as if he had been smashed. So that 
altogether you will see that the symptoms 
are different in all individuals, and all ac- 
companied with the most dreadful sensa- 
tions. 

Now, if this law has been passed, it brings 
an obloquy upon our profession—if that law 
is to be enforced, we will be bringing tv 
bear upon the prisoner a punishment greater 
than any devised during the time of the 
Spanish inquisition. 

There they had numerous punishments, 
but there was nothing that simultaneously 
tortured every nerve of the bedy. They 
would put them upon the rack ; they would 
draw you apart, limb from limb; they 
would put you on the horse; they would 
tie you by the thumbs; they would pluck 
out your eyes. But they never took every 
nerve in your body and put it upon the 
stretch in one instant. 1 look upon the ex- 
ecution by electricity as one of the most 
dreadful concoctions of a barbarous mind. 

Now, gentlemen, an effort has been made, 
and a persistent one, to bring this about. 1 
have looked around in many directions for a 
case of this kind, and when I see that every 
citizen” of New York and all of our large 
cities to-day fears to touch a wire, that they 
pass hastily under an are light wire that is 
stretched across the street, that they shun it, 
that they feel, as 1 have been told, that 
when they are introducing an electric wire 
into a house they are in contact with the 
same instrument that is to deal death upon a 
criminal, when they feel in that way, I say 
that such feelings will result disastrously to 
our interests. 

We should, with all the energy that we 
have, push forward and try to prevent this. 
‘Lhose who are inimical to us, spread such 
reports and make such efforts as to bring 
our electric current into disrepute. As warn- 
ings have been disregarded in the past, but 
in the last few weeks since the newspapers 
of New York have been speaking so much 
of execution by electricity, 1 have taken oc- 
casion to inquire as to the public feeling, so 
I may say, the private feeling. Not that 
that comes into the newspapers, but I begin 
to see that there is a certain fear being at- 
tached to the idea of an electric current. 
That is something that we must avoid if 
possible. Let us not have electricity served 
as a public executionist. Let us go befcre 
the Governor of this State where the law ex- 
ists and ask him to repeal that law. We are 
the sufferers, and must influence the Execu- 
tive Committee of this Convention to take 
some cognizance of this thing before it is 
carried to an execution. 

There is still another thing that I would 
say. I do not see in this hall one face of one 
man who would venture to apply such a 
thing as an electric current for purposes of 
death. Weare here for the purpose of ad- 
vancing the uses of electricity, to make it 
rejuvenate the world, to carry it forward as 
a civilizing agent, not as an instrument of 
torture. doubt whetber there is in 
this broad country one_ reputable 
engineer—electrical engineer—who wculd 
deign to connect his name with the ap- 
plication of this death-dealing instru- 
ment to the purposes of public execution. 
When Mr.Elbridge T. Gerry in his pamphlet 
said that he had consulted physicians for 
the purpose of finding out whether prussic 
acid, or morphine, or strychnia, or chloro- 
form might not be used, and he met with the 
universal reply that not one physician could 
be found to administer any of these death 
dealing agents. Shall we be placed in the 
position that one electrician can be found 
willing to administer our current for the 
death-dealing purpese ? I deny that such a 
thing should be and yet we bear that at this 
moment, while we are here in convention, 
there is one at the Penitentiary in Auburn 
who is experimenting on animals, prc para- 
tory tothe administering of that current to 
that criminal Kemmler. 

I say let us here condemn that action. It 
is impossible for any oné, by experiments 
upon animals, to be able to say that what 
has been done with them can be done with 
equal effect on human beings. Let it not be 
trumpeted over this country that the dyirg 
groans of that criminal cursed electricity 
with its last sound. Let us not allow it to 
be said by the papers that we have been in- 
troducing that which has become a public 
executioner. 

This thing is not a new thing--this effort 
to introduce electricity for the killing of 
human beings. It was thought of from the 
very day of the discovery of the Leyden jar. 
The first man who discovered the Leyden 
jar did so by means of a violent shock, so 
violent that at the time he said he would not 
repeat it for the crown of France. It was 
very soon thought after that that electricity 
could be used for killing criminals, and so 
philanthropic a man as Benjamin Franklin 
(in this respect the equal of Mr. Gerry), so 
philanthropic a man tried experiments upon 
animals in order finally to be able to apply 
it to the killing of human beings. But he 
had a most unfortunate experience. Benja- 
min Franklin killed turkeys and fowls ard 
dogs, and on one occasion he had killed a 
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turkey, and in the excitement of the moment 
he accidentally touched the conductors of 
the machine and received a shock himself, 
which he described as something terrible, 
and that he would not repeat the experi- 
ment. You will see that my statement that 
the pain attending the administration of 
electricity must be something most horrible, 
is corroborated by this.. Benjamin Franklin 
was looking at his hand at the instant that 
he felt, as he describes it, throughout his 
whole body, an universal blow. He was, 
in fact, knocked senseless, recovered, was in 
great pain throughout his whole body, and 
he was told that he had been struck by the 
current. He was told also that the spot he 
was looking at was where the current had 
entered his body. He examined his hand 
and found upon it, as corroborative of the 
statement, a puncture and an elevation (as he 
describes it), the size of half a pistol bullet. 
He did not hear the sound of the discharge 
of the Leyden jars by which he was struck, 
although by some it was declared that it was 
as loud as the sound of a pistol, and though 
he had been struck by the spark which others 
had seen and which others had heard, he 
was neither conscious of it by sight nor hear- 
ing, while he felt throughout his whole sys- 
tem an universal blow. 

Now, gentlemen, I think it will be impos- 
sible for us to determine what the amount 
of pain is that attends an execution by elec- 
tricity. Those who have come back to us 
from the borderland that separated them 
from the eternal life have said that they have 
felt the tortures of the damned. And yet 
they recovered within a very short time, 
sometimes within hours or days. Now, 
what must be the agony that would cause 
death? There is not one going to come 
hack from that bourne from whence no 
traveler returns to tell us of his sensations. 
Let us judge by what we know. If an ex- 
plorer should go into a distant land and on 
his way should meet with such obstacles and 
dangers as to deter others, would we not be 
safe in surmising that greater dangers were 
beyond? Such is the case here We find, 
aus a general experience of all those who 
have suffered from electric shocks of great 
intensity, that the pain is most intense. 
Therefore, why should we not expect that the 
execution of an individual would be accom- 
panied by still greater pain. The object of the 
philanthropist is to put him out of the 
world without pain. I have my doubts as 
to whether. that is desirable, but if they once 
state their position clearly, that their object 
is a philanthropic one, We can only discuss 
the question on that platform. I think, in 
passing, I would say it, that pain should, to 
a certain extent, accompany punishment. 
We pass through life, and when we ap- 
proach the final day, we find ourselves 
racked with puin. Nature provides that 
we should come in and go out of the world 
in pain, and why should these gentlemen, 
the philanthropists, say we must go out of 
it after having committed such crime as de- 
serves death—why shall we go out of it 
painlessly ? I think that is a most mistaken 
philanthropy. There must be a certain 
punishment attached to crime which will 
deter others froia engaging in the same 
crime. But that is neither here nor there. 

We have in this case upon our statute 
books, a law which is a most obnoxious one. 
Fortunately for us, a man of talent in New 
York has, in a disinterested way, engaged 
himself earnestly as the champion for us, 
in order to bring about the delay of that 
puhishment, to stem the tide in order that 
the legislature may think once more, and 
then perhaps repeal this law. I think to 
Mr. Bourke Cockran, of New York, we 
owe, gentlemen, a certain consideration, 
and he deserves our praise for the manly 
way in which he has opposed some of 
the most brilliant names connected with 
electrical science —how he has manfully 
struggled to defend our interests from this 
obloquy. I would say, gentlemen, that now 
is the time for us tocall to the atten- 
tion of the authorities the iniquity of this 
law ; first, as being a barbarous practice ; 
second, as interfering seriously with a rising 
industry that some day or other is bound to 
be first in this world. And now, let us not 
nip it in the bud; let us not check this 
growth which has been so fair financially, 
and for that reason I would offer a resolu- 
tion which embodies the views I had thought 
of, and which has been put in form by 
those who have been considering the legisla- 
tion of the country in connection with elec- 
tricity. This resolution [ will read. 

Wuereas, The law requiring the execution of 
criminals by electricity, enacted by the General 
Assembly of the State of New York, was enacted 
under a ee of its philanthropic im- 
portance ; anc 


Wuereas, The National Electric Light Associa- 
tion regards such a law as an unnecessary degrada- 
tion of the most useful natural agent that science 
— ever rendered available for the service of man ; 

> it 


ResoL_veD, First, that the National Electric Light 
Association does hereby respectfully petition the 
General Assembly of the State of New York to re- 
peal said law at its next session. Second, that in 
view of the inexpediency of said law, and until it is 
repealed, the Governor of the State of New York be 
requested to co t t of all crimi- 





tl 
nals condemned to be executed by electricity to 
imprisonment for life. Third, that a copy of this 





reamble and resolution be forwarded at once 
y the Secretary of the Association to the Gov- 
ernor of the State of New York. Fourth, that 
the — officers of this Association, and that 
the Chairman of the Committee on State and Muni- 
bee Legislation forward a copy to each member 
of the General Assembly of the State of New York 
at its next session, together with copies of stich 
papers asthe Committee may have at its disposal 
urging the repeal of said law. 

Mr. Huntley: -There is in our midst a 
gentlemen who, by the papers thismorning, 
has been assigned as assistant to Harold P. 
Brown, Dr. Fell, of Buffalo. 1 ask that he 
be permitted to have something to say in 
this Convention regarding this matter. 

Dr. Fell: I came to this Convention to 
listen to the address upon the subject of 
electrical execution. 1 expected 1 would 
find considerable opposition to it on the part 
of you gentlemen engaged in the noble work 
you are doing in advancing humankind by 
this wonderful and valuable agent. I am 
only a physician. I am not interested in any 
electric light company, not interested in any 
way, except probably as a scientific man, in 
the advancement of everything pertaining to 
the welfare of man. I was called to make 
some experiments at Buffalo with this 
powerful agent, with the view to deciding, 
when the question should come up, what 
was the best and speediest.and most humane 
agent we could use in the execution of 
criminals. Now, gentlemen, cannot we ad- 
vance in this line as well asin others ? From 
the demonstrations which I made, I could 
not help but come to the conclusion that 
there was no agent we had at our command 
which would execute criminals with such 
rapidity and without question of pain. I 
am satisfied that the experiments, so far asI 
am concerned, demonstrated that what 
could be done upon the lower animals could 
be done upon man. The question is, Do we 
want to have the horrors of hanging kept 
up? We see it in newspaper reports allover 
the country every day. I feel that the use 
of electricity for the execution of criminals 
is not going to have the effect which you 
gentlemen think it will have. Ido not see 
how the use of this great agent as the instru- 
ment of execution, could affect the welfare 
of mankind, and their progress in their in- 
ventions. I think that we will doaway with 
the horror attending execution ; that the use 
of electricity will do away at once with this 
horrible condition of affairs. The accidental 
executions which have been taking place all 
over the land for some time, demonstrate 
the question of its success. I may not look 
at it from the same point of view that you 
do. IwishI could. If I thought for one 
instant that the use of electricity in the exe- 
cution of criminals would retard electrical 
progress, I would say do not use it, but I 
say if it is an advance, then let us use it and 
do not try and stop us from using it. 

Mr. Pope: Dr. Fell, in the use of prussic 
acid, is there any method known to science 
as will kill a man as quick as prussic acid ? 

Dr. Fell: I think there is probably noth- 
ing but electricity. 

Mr. Pope: Does it require the use of har- 
ness, the adjustment of apparatus—does it 
require any preparations ? 

Dr. Fell: As to that, Ido not think that 
electricity requires that. 

Mr. Pope: It does, sir; it requires a very 
careful preparation. Another thing: Did 
not the Medico-Legal Society resolve that 
the use of any method in their practice 
would affect their interests ? 

Dr. Fell: As to that question, I would 
say that is merely the opinion of a body of 
men. Whether it would or would not I 
cannot say. If it would, I should say do 
not use it. 

Mr. Morrison: Who do you think would 
be the best judges of the effect it would have 
upon the physician’s practice, that body of 
men or some other body of men who did not 
use or knew nothing about it? The phy- 
sicians gathered together, and decided, as 
Mr. Pope suggested, that the use of any 
method in their practice as a means of exe- 
cution would be detrimental to them. Iask 
you what body of men would be best quali- 
fied to judge as to what would be injurious 
to the practice of their profession as 
physicians ? 

Dr. Fell : The physicians. 

Mr. Duncan: When you answered the 
first question, you said probably—what do 
you mean to convey by that word probably ? 

Dr. Fell: Iam only basing my statements 
upon my own observations, and I believe 
from those observations that execution by 
electricity can be made instantaneously and 
that there will be no sensation. 

Mr. Duncan: That is your belief. Now 
will you give us the facts on which that is 
based? 

Dr. Fell: That is corroborated by the 
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numberless executions accidently taking 
place throughout the country already. 

Mr. Duncan: What do you mean by 
numberless? 

Dr. Fell : Several hundred, probably. 

Mr. Duncan: ‘‘ Probably,” there is the 
same expression again. - We are dealing 
with facts here. 

Dr. Fell : I seem to be in a minority. 

Mr. Duncan : If you rest your case upon 
that, I am perfectly willing to leave it. 

Mr. Pope: I would like to ask the gentle- 
man in reference to gas ; which has killed 
more people, gas or electricity. Isit not a 
fact that a week or two ago a new method 
for the destruction of animals was intro- 
duced in the city of New York, and that 
that was publicly mentioned in the papers as 
a more humane method of despatching dogs 
than the method heretofore prevailing, that 
is, the introduction of gas in a sealed box, 
whereby they receive a painless death ? 

Dr. Fell: I can answer that, Mr. Presi- 
dent, very readily. Possibly, the use of gas 
or any means of that kind to produce gas is 
painful during the first inhalations—very 
painful indeed, until a man is asphyxiated-- 
until asphyxiation takes place, and that gas 
would be more painful than electricity on 
account of the nerve current being so much 
less than the current of electricity. 

Mr. Wyman: I want to say to you, gen- 
tlemen, members of the National Electric 
Light Association, that if you have got a 
particle of spunk in you, it is time to bring 
it right out, but if you want to go down 
and have your whole society and profession 
—I call it a profession—killed financially, 
then you want to allow this execution to 
take place. I tell you you are scaring all 
the men, women and children in the United 
States by allowing this to go on. You are 
fixing it so that my wife does not dare to 
have it come into the house. I got her, 
about 10 or 12 years ago, so she would allow 
a telephone to be put in, but you are fixing 
it so that I cannot have an electric light. 
These men who come in for the purpose of 
striking at one part of your trade—you have 
got to stop that. I tell every manager of an 
electric light station here, every manager in 
the United States of America, who wants to 
increase the income from his station, that 
the time for him to put his force at work is 
now, and to try and stop this man from 
being killed. You cannot do it by passing 
resolutions; you can do it by personal ap- 
peals to your governor, which you must 
make if the courts decide that the law is 
constitutional—I do not believe they will— 
then it is for you to go before the governor, 
not with resolutions, but send him carloads of 
delegates, go yourself, say:*‘Here, this strikes 
our pockets ; it is the case of gas against elec- 
tricity ; it is the case of one man with one 
kind of a current against another man with 
another kind of a current ;” and I say toyou 
right now, be men. Do not fool around 
with this any longer, but go there by car- 
loads and lay right down on your governor, 
so that he has got to commute that man’s 
sentence. 

Mr. Alexander : The doctor from Buffalo 
stated that so and so many executions had 
taken place throughout the United States, or 
probably meant that so many people were 
killed by the electric current. Before a 
committee appointed by the Legislature of 
the Commonwealth of Massachusetts last 
winter, the question of overhead wires came 
up, and experts testified on behalf of storage 
battery companies against experts on behalf 
of overhead railway companies as to the 
danger or lack of danger in overhead power 
wires. A gentleman whom you all know 
came up as an expert and testified. The 
attorney for the storage battery company 
brought in an affidavit from this party—it 
was not known that he was in the room 
then—wherein he testified to an enormous 
number of deaths having taken place by 
overhead wires. The chairman of the com- 
mittee called for the gentleman—and I will 
mention his name, Mr. Reise, of Baltimore— 
a young man got up and said he was the 
gentleman. The chairman said: ‘‘ You 
have here testified under oath that you 
knew of so and so many people having been 
killed by electricity—state one, please ?” 





** Well,” he says, ‘‘in Baltimore a man was 
killed by coming in contact with an are 
light wire.” ‘‘State the circumstances 
please?” ‘‘ Well, I do not know them,” 
‘* You do not know them,” says the chair. 
man. ‘‘Then you were not present?” 
**No, I was not present.” ‘‘ Well, where 
were you when this occurred?” ‘I wasin 
Boston.” ‘‘How did you know this man 
was killed?” The young man said: “J 
was in Boston, and I read it in the paper.” 
**State sume other cases that you know 
about.” ‘‘ About a year ago a man touched 
a lamp in the Bowery in New York and fel] 
dead.” ‘* What proof have you got of this 7” 
He took up the so-called ‘‘ red book,” which 
was called a firecracker here at the last (on- 
vention, and also opened up Mr. Harold P. 
Brown’s pamphlet, and said: ‘I have read 
it in these two circulars here.” ‘‘ And ihat 
is all you know about it?” Another gen- 
tleman testified on behalf of the State at the 
Kemmler investigation the other day, as to 
the intense danger of electric currents and 
the possibility of killing. That very same 
man, less than six months ago, before the 
same committee was retained by a storage 
battery company to testify that there was uo 
danger in overhead wiring, no matter what 
the current, whether of high or low poten 
tial, and even if the wire was bare. The 
gentleman states there are numerous Cases. 
I have here a case myself. Harold ). 
Brown. ina letter in the New York Pow, 
dated July 5th, says a number of persons 
were killed by a certain kind of current. 
Telegrams were sent to these parties and re- 
plies received from them, showing that the 
statement is not true. One case amused me 
very much. It was that of a man of about 
whom I wrote to Mr. Brown the same day 
regarding the facts. The man had touched 
a wire and fell, face downwards, in eiglit 
inches of water while intoxicated, and was 
drowned. These things all show that these 
statements want to be carefully investi- 
gated. 

Mr. De Camp: I want to ask Dr. Fell, 
the statement having come from him that 
several hundred persons had been killed- 
we won’t question the number—and that 
they were killed instantaneously. That is 
the strength of your position, that particular 
point. Thatisthe only evidence you say that 
you have. You assume that it can be done 
scientifically, without pain. 

Dr. Fell: From my own observation. 

Mr. De Camp : What evidence have you 
that these two or three hundred people were 
killed without pain; how do you get the 
knowledge ? 

Dr. Fell: I can answer that question. 
Helmholtz has demonstrated that the ele 
tric current passes—or Wheatstone has dc 
monstrated it—at the rate of 280 miles per 
second of time. It has been demonstrate: 
to the mind, and it is now accepted by phy- 
siologists that the nerve current passes at the 
rate of 111 feet per second, or that it is 
8,000 times less rapid than the electric cur 
rent. Now, when the nerve current is 
that of sensation when we pass the electric 
current through the body, is it possible for 
the nerve current to overtake it ? 

Mr. De Camp: That is not the question 

Dr. Fell: Some people can ask questions 
that even doctors in Buffalo cannot answer 
sometimes, 

Mr. De Camp: I want to say I know of 
one man being killed, and he was killed 
unquestionably ; but from all accounts | 
could get, that man in being killed suffered 
very considerably. It was not a painless 
death that he received in that case. All 
these cases—I am not going out of the par- 
ticular range of cases you mention—oc- 
curred under such peculiar circumstances 
that nobocy, I think, is warranted in say- 
ing that this is any evidence whatever that 
these deaths Dy the electrical shock such as 
received and reported in the papers are 
painless. On the contrary, I think we have 
every evidence in favor of their being the 
opposite. 

Dr. Moses: Dr. Fell has touched upop a 
very interesting point, and one which can 
be settled and has been settled on just such 
fragmentary testimony as I gave a while 
ago in my remarks. It is admitted that the 
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speed of thought as representing the rapidity 
with which a current can pass along a nerve, 
js about the seventh of a second in the 
length of the human body—about 100 feet 
asecond. Now, there is no more accurate 
observer on record than Benjamin Franklin. 
There was no man more careful in a state- 
ment of facts, and I can elucidate it in just 
such a way as this—that when Franklin 
was on the eve of discovering the real rea- 
son for what is known as the Faraday ex- 
periment, he, with wonderful power of self- 
restraint, said, ‘‘ This is an hypothesis, and 
| will therefore not go any further.” Such a 
man deserves the greatest respect when he 
allows to issue from him a direct statement. 
Franklin said in that experiment I refer to, 
that he was looking at the spot where the 
urrent entered his hand. The distance 

ild not have been more than a foot or 
wo, and yet he did not see the spark, 
ugh light travels 200 miles a second. 
or did he hear the spark which people 
ssid was as loud as the crack of a pistol, 

| yet he felt a universal blow. That was 

current of thought—that spark. The 
pression of it did not go to his brain, but 
the reflex action when he recovered 
nsciousness led to its being impressed 
1,0n the brain. Why shall we say because 
1an cannot come back. from the border- 

d and tell us all his sufferings, that we 

ow whether or not he has suffered, when 

know that those who have returned 
ve had the most intense agony. 

[here is one other point. We have all 

rough the body little brains ; all down the 

nal column there are little collections of 
rves leading to all parts of the body, that 

, as it were, rudimentary brains, to such 

extent that if you were to take the brain 
out of a rabbit and put your finger into his 
mouth, the brain that as a young rabbit 

yuld cause it to suck, acts. You will feel 
ipon the finger the sucking action due to 

e action of this ganglion, which controls 

se muscles. Now, there is a case of no 

iin, and yet an action as the result of 
thought. It is true that if the brain be 
iralyzed,nevertheless throughout the whole 
hody each nerve can be a thinking brain for 
itself, and able to give its own cry. I have 
st been told by the gentleman at my right 
at he has seen a death by electricity. That 
ie man’s cry could be heard for blocks, 
ind yet there was no doubt of that man 
having been killed. Was that a mere spas- 

iodie action ? It may have been so, but I 
loubt it. I think it was the united action 

f every nerve in his body calling for help 
t that moment. (Applause.) 
Mr. Garratt: If there is any one thing in 
gard to this discussion which we are 
nxious to have, it should be to have a fair 
itement from experts to go upon our 
cords, In answer to a question by Mr. 
ope, I understood Dr. Fell to say, speak- 
ig of death by gas, that in the preliminary 
ages before intoxication took place, before 
sphyxia took place, it would be very 
iinful. I should now like to ask the 
ctor if, of necessity, the asphyxiation 
ed take place before the execution? In 
ses of gas you take the simple and familiar 

‘ample of nitrous oxide (I might name a 

zen others, any chemist will be familiar 

ith them), where intoxication takes place 
rst, where the direct action upon the cere- 

llum is the first thing which happens. I 
loubt if there are many people in this hall 
rho have not become unconscious volun- 
tarily more than once by the nitrous oxide 
hat is known as laughing gas. Also the 
effect of vapor of ether, chloroform, which 
is somewhat painful, although we subject 

urselves to it. 

Mr. Degenhardt : I think these deaths are 
due in a great part to sudden fright. I refer 
to a case which came about in this way. 
Being in search of a gang of men to work in 
i basement, I walked into a dark place un- 
der the sidewalk and against a bunch of 
wires carrying a current of 210 volts. Im- 
mediately I struck the wires I dropped to 
the ground and did not come to until fifteen 
minutes afterwards. I decided that I had 
been seared to death. My experience in the 
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matter was confirmed by the fact that a few 
days after I went into this locality and I 





handled this current without any difficulty 
at all. Possibly, a great many of these 
deaths can be traced to that action. In one 
case, Mr. Brown of Chicago will probably 
recall the case, aman was on a ladder and 
had hold of one support of a lamp. He 
reached out with his other hand, his foot 
slipped, and he grasped the side of the lamp 
and the man was shocked and dropped to 
the ground and broke his neck. ‘There was 
no evidence that the current destroyed his 
life. His neck was absolutely broken. The 
man cried out for help. We were too re- 
mote to afford him that help, and the coro- 
ner’s jury brought in the verdict that his 
neck was broken. I am satisfied that from 
his long experience and knowledge of his 
business, it was a pure case of fright. He 
relaxed his hold when there was no necessity 
and dropped to the ground. 

Prof. W. A. Anthony: (Applause.) Mr. 
Chairman, I have only a word or two to say. 
In the first place, in regard to the velocity of 
electricity. Dr. Fell made the remark that 
it was well known that Wheatstone demon- 
strated that the velocity of electricity was 
280,000 miles per second. All of us know 
that such experiments were unreliable, 
and that it is now perfectly well 
understood that it was not the velocity of 
electricity at all, but simply the time re- 
quired for those wires to be charged, and 
fora spark to leap across the gap between the 
two wires. (Applause.) The velocity with 
which electricity passes over any given con. 
ductor is not known, and we know that that 
velocity depends upon a thousand things. In 
the first place, it depends upon the conductiv- 
ity of the conductor ; in the second place, up- 
on the amount of pressure or potential ; and 
upon many other things. The fact is that 
in the nerves of the human body the velocity 
of the electrical current is known to be im- 
mensely less than it is in a metallic wire. 
In a wet string, the velocity of the current 
in passing over even a space of a few feet, 
is readily measurable, requiring quite a 
large fraction of a second to pass over a dis- 
tance of even a few feet. I merely speak of 
this matter that it may go upon record, if 
these discussions are to be reported, that this 
question of the velocity of electricity cannot 
settle the point as to whether the death by 
electricity would be painless or not. I want 
to say a word in regard to another point. 
An execution of the death penalty, it seems 
to me, ought to be by some method that 
would not require experts. Now is it pos- 
sible, and is it likely and will it ever be pos- 
sible, to have an electrical execution without 
bringing in electrical experts to prepare the 
apparatus and prepare all the paraphernalia, 
before the execution can be performed? 
Would any one not familiar with electrical 
apparatus be competent to adjust the appa- 
ratus and make the necessary arrangements, 
even after the execution had been performed 
successfully once, twice or even 10 times, by 
means of a given apparatus, would you then 
be willing to allow your sheriff at the next 
execution to put that apparatus in order, 
place the electrodes and touch the button 
which was to produce death? Would you 
find a sheriff anywhere in the State of New 
York that would be willing to take that 
responsibility upon himself? Could you 
find a sheriff who would be willing to fill 
this position? I doubt, if after 100 years 
have passed, electricity will be so understood 
by non-experts that they would be willing to 
take the responsibility of performing that 
act. Now, I say that an execution ought to 
be performed in such a way that the men 
whose duty it is to perform it according to 


the law will be able to perform it without 


calling in two or three experts. (Applause.) 

Mr. Morrison: Our business requires that 
we should state our objections to the use of 
electricity for executions ; that these petitions 
should be divested of all flowers of rhetoric 
and all technicalities, and put in good, plain, 
straight English. I think that the casein hand 
ought to be treated from another standpoint, 
the standpoint of where this idea of executing 
criminals originated, and what was the 
motive of those who pressed it upon the 
government of the'State of New York. I 
did not desire, nor do I now desire, to take 
a part in the discussion of this question. I 





have given the matter little or no thought, 
but so far as I have learned, it was not a 
question of dealing kindly with the men you 
are going to deprive of life. It was not that 
the criminal might die a painless death. It 
was not that a benefit should be conferred 
upon the people of this and of other coun- 
tries. It was to enable an individual to ad- 
vance his private interests, and gratify his 
personal malice in pitting one system of 
electric lighting against another system. 
(Applause). That is nota laudable ambi- 
tion. Even if that gentleman should be ela- 
vated to the high rank of the Executioner of 
Paris, I doubt if it would pay him for 
the contempt he will earn for himself 
from the men whose profession he soiled. 
A set of statistics were furnished here which 
read something like this: So many men 
killed by falling off a cross-pin, and break- 
ing their necks on the pavement ; so many 
men by runaway horses; so many by ex- 
plosions ; so many by flies getting down 
their throats and choking them to death, 
and so many killed by electricity. And 
amongst the deaths quoted, there was no 
business, and there is no business to-day, 
conducted on a scale of equal magnitude 
with that of electricity, that presents so few 
fatal accidents. (Applause.) In the city of 
Baltimore, we have had two accidental 
deaths in nine years. A light went out. A 
stable boy connected with the electric light 
station, in passing from his work on a ter- 
ribly stormy night, saw that this light was 
out. He climbed the pole, and had heard the 
men say that by separating the carbons the 
light would go on again. As usual with 
men in going up a lamp post, he threw his 
leg through the framework supporting the 
wire, and he also came in contact with the 
guy wire connected with the ground. It 
was a very stormy night and probably some 
fault was on the wire. The man was killed. 
Another instance was where a man was con- 
necting up a live circuit, a thing which we 
are allapt to do at times when necessity 
arises—he ran the service wires in the build- 
ing, brought them out through the main 
line, and for some reason he handled the 
end of the wire with his hand with the 
pliers, reached forward and cut the main 
wire, I suppose expecting to secure it after- 
wards. The man was killed. That wasa 
skilled lineman, who understood his business 
from beginning to end, and knew all the 
dangers of it. 

I rose to say that, of course, electricity 
will kill. Anything that has power will kill. 
Anything that has not power is of no use to 
man. (Applause.) I would have pursued 
this course from the beginning ; 1 would 
ignore this man who has attempted to place 
this blot upon the profession which he has 
disgraced. (Applause.) This law is upon 
the statute books of New York. Itis with 
you to-day, and it is incumbent upon the 
electric light men of New York to get rid of 
it. It is incumbent upon the members of 
the National Electric Light Association to 
do everything in their power to get rid of it. 
Do everything that you can do to open the 
eyes of the Governor of New York so that 
the case may be presented to your next Leg- 
islature, and enable this disgraceful law to 
be wiped from the statute books of a State 
which stands foremost in the civilization of 
this butt-end of the nineteenth century. 

Mr. Morris: Pardon me for making a 
short talk on the subject, but I cannot per- 
mit this discussion to close without saying 
that I question the wisdom of the action 
that this Association has taken on this pro- 
position. I say that we ought to look the 
facts in the face just as they are. We can- 
not say that electricity . will not kill. 
It will kill. So .will a steam  en- 
gine, and, as -Mr. Morrison says, 
every power useful to man, if properly 
used, will kill. Now, I question the truth- 
fulness of the statement that it is a degrad- 
ing use of electricity to use it upon the 
criminal. . If we can bring painless death 
to the criminal, then we are doing a philan- 
thropic act, and then you are ennobling the 
use of electricity and not degrading it. A 
man who makes the rope might properly 
say you are degrading his business to hang 
a man with the rope. Now, I recognize the 
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fact, alluded to so forcibly by Mr. Morrison, 
that this whole business grows out of the 
rivalry existing between two businesses—the 
low tension system, direct current, and the 
high tension alternating current. I am will- 
ing to say that the alternating high tension 
system will kill. Certainly it will kill. Sup- 
pose itdoes? As I said a while ago, the 
steam engine will kill. Still, while we 
smart Yankees are feeling our way along 
with a 1,000-volt current, our slow English 
brethren are putting up a 10,000-volt cur- 
rent, or 10 times as strong as the one we are 
using. If a 1,000-volt current won't kill 
this man, let us make a 10,000-volt machine. 
I do not know any better place to begin 
than upon this man. Let us begin and ex- 
periment with this one, and then with the 
next one, and if we run out of criminals, 
then we may take Mr. Brown himself and 
experiment with him. 

Mr. Duncan: In regard to the painless- 
ness of this current, I know of a man who 
has received two shocks. In one case he let 
down a lamp running from a 50-light 2,000 
candle-power machine. He was working 
on the wire, when it dropped to the ground 
and burned through the insulation to the 
ground. Without thinking, he stepped 
back and picked up the wire, when he broke 
it off close to the lamp. He was standing 
on the ground saturated with water. Of 
course, that passed the entire current through 
his body, and where the wire struck his 
hand it bored a hole in his hand clear to the 
bone, and he became unconscious. We 
finally released him from the wire, and 
when he came to consciousness and recovered 
I asked him what the sensation was. He 
said, ‘‘ There is no language that can de- 
scribe it; it is beyond human language to 
describe the feeling of agony I suffered in 
the short time I was connected with that 
wire.” There isa case where a man has 
received this shock and knows what the 
feeling is. Of course, if it makes him un- 
conscious, and he feels the shock before he 
becomes unconscious, there can be no ques- 
tion about the fact of his sensation. 

Mr. Law : I have been knocked insensible 
several times. One of these cases was one 
in which I opened a circuit—or the circuit 
was opened through me by the carelessness of 
one of my men, to a 700-volt current through 
my hands. I laid insensible at that time ten 
minutes they say. The other most important 
case was one in which | shunted the current on 
a 60-light Brush machine through my hand. 
At that time my first realization of any sensa- 
tion whatever was the watching of my hands. 
The first thing that came to my notice at all 
—I was drawn all out of shape - I was watch- 
ing and wondering if my hands would ever 
come into position again. Gentlemen, I 
don’t want to go through that experience 
The pain was torturous ; it was ter- 
rible. In the case of that man of whom Dr. 
Moses spoke, of course the current passed 
through from hand to hand. I have had it 
from the hand to the foot. In the case of 
this man, who was unfortunately killed, the 
current entered at the temple, passed through 
to the left hand. Now, I think that current, 
a current from about 50 lights, undoubtedly 
was very close to the brain. That man 
hollered so loud that he could be heard about 
three blocks; his hollering was what brought 
the men to the pole. . But he was unques- 
tionably dead, because in the doctor’s exam- 
ination of the body in the coroner’s testi- 
mony I find that the. blood was white--it 
was turned to water ; the current was taken 
off immediately, so that there was no linger- 
ing current after death occurred. 

Mr. Lynch: Mr. President, I think it 
would be a great deal more fitting and cour- 
teous and bear a great deal more force if the 
Association is to. present the petition and 
resolution as presented by Dr. Moses, that 
they should be presented by a committee of 
this Association, and 1 would move that a 
committee be appointed by the Chair, of 
which Dr. Moses should be chairman and 
Mr. Wyman one of the members, to _pre- 
sent the preamble and resolution to the 
governor. 

Mr. Huntley suggested making it a larger 
committee, so that it would carry a great 
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Dr. Moses: I would suggest that our vice- 
president, Mr. Maher, who isin Albany, be 
added to that committee or made the chair- 
man of it. 

The motion to adopt the resolution was 
then put and carried. 

Mr. Morrison: It has been suggested by 
the Ifon. Mr. Ely, with whose name you 
are familiar,-ne having delivered the address 
of welcome, that a transcript of these pro- 
ceedings, so far as they relate to this case, 
be furnished the chairman of that commit- 
tee. That is to say, all these experiences 
such as Mr. Law and other gentlemen have 
given here in relation to things they have 
seen and heard, be furnished to the chair- 
man of the committee, and that they send 
them to the governor and see what effect it 
would have. 

Dr. Moses: I would like to say that I 
have an armful of responses that would 
almost fill the governor’s private office, 
from members of the National Electric Light 
Association, giving all the details, and if he 
takes the trouble to read these that I have 
taken to collect them, he will rise from the 
perusal with a horror that will not allow the 
ink to dry upon his pen before he signs the 
papers for the repeal of the law. 

Mr. Morrison: The point is that that tes- 
timony is not the testimony of the National 
Electric Light Association. If you take the 
transcript of the records furnished from 
these members, it will have a better effect. 

Mr. Walter C, Kerr, of New York: I rise 
to ask for information in regard to the reso- 
lution that we have passed, which is to go 
before the governor. I would ask if the 
latter part, which was worded with consid- 
erable care, is given in the exact way in which 
it was worded ? that is, where we petition 
that the governor would commute the sen- 
tence to imprisonment for life, until such 
time as this law is repealed. Would it not 
be better to word it that the governor should 
take such action as, in his judgment, would 
be sutlicient for the protection of the law, 
without performing the execution by elec- 
tricity, by not specifying how he shall do 
it? 

Mr. Morrison: I think the point was 
raised before. 

Mr. Lynch: I think if Mr. Kerr would 
look in the resolutions, he will find it means 
that such other persons who may be sen- 
tenced during that time also may have their 
sentences commuted to imprisonment for 
life until this law has been repealed. 

Mr. Morrison: The resolution has abol- 
ished for the time being the penalty of 
death, until this statute can be repealed. 

The Chairman then announced that dis- 
cussion on the papers of Mr. Henthorne and 
Mr. Perry were in order, and a lengthy and 
interesting discussion followed, participated 
in by such practical men as F. H. Ball, W. 
C. Kerr, C. J. Field, M. D. Law, J. T. Hen- 
thorn, and T. C. Smith. 

On motion of Mr. Lynch, the Chairman 
appointed Messrs. Lynch, Smith and Perry 
au committee to arrange with the manufac- 
turing companies for the adoption of a 
standard potential for electrical railways. 

On motion of Mr. Morrison, a committee 
of five on nominations for the Executive 
Committee and on the next meeting place of 
the Association was appointed as follows : 
J. F. Morrison, E. T. Lynch, Jr., J. Martin, 
of Virginia, E. F. Peck and A. J. De Camp. 
On account of Mr. Peck’s absence, the name 
of Mr. C. A. Brown, of Chicago, was after- 
wards substituted. 

Mr. 8S. M. Young, of the Julien Electric 
Company then read a very interesting paper 
on ‘‘ The Development and Progress of the 
Storage Battery.” 

The Convention then adjourned to 7 P.M., 
and met at that hour, intending to hold a 
night session, but as the hall was not lighted, 
on motion of Mr, Duncan adjourned to 9.380 
A. M., Thursday. 


THURSDAY'S PROCEEDINGS. 
CLOSING SESSION. 
President Weeks called the meeting to 
order promptly at 9.30 and announced the 
following named gentlemen as the Com- 


mittee to present the resolution relating to 
electrical execution to Governor Hill, of 
New York: E. A. Maher, of Albany, chair- 
man ; E. T. Lynch, Jr., New York ; Henry 
C. Davis, New York; J. F. Kelly, New 
York; C. R. Huntley, Buffalo; F. A. 
Cheney, Elmira; Chas. Cooper, Brooklyn. 

Mr. A. R. Foote, of Cincinnati, then read 
his report of the Committee on State and 
Municipal Legislation, which was received 
and ordered filed. Mr. Foote, on motion, 
was requested to render a statement of ex- 
penses to the Executive Committee. 

A letter from Mr. Arthur Steuart, chair- 
man of the Committee on Patent Legislation, 
stated that the bill desired would soon be 
put before the Patent Committee of the 
dist Congress with every hope of effecting 
its passage. 

Mr. C. C. Haskins, of Chicago, was then 
invited to the stage and read the following 
paper, illustrated by means of diagrams: 
‘‘DYNAMO ROOM ACCESSORIES OF INTEN- 

SITY, POTENTIAL AND RESISTANCE 
MEASUREMENTS,” 


The investigator who expects to find a 
steam plant running without a water and a 
steam guuge at the present day will reckon 
without his host, andin very many instances 
he will find also a tell-tale pressure gauge in 
the office of the manager, who can turn at 
any moment, without moving from hisdesk, 
and see as well as if he took a run over to 
the engine room what steam the boiler is 
varrving. It was not so in the days of Boul- 
ton and Watt, but the fuct that those worthy 
representatives of the past were without 
such modern appliances, has not kept these 
from becoming honored occupants of the 
engine room of to-day. 

Progress is near akin to that mother of in- 
vention, of whom we so often hear, and 
progress just now calls for more and better 
appliances for the improvements of our 
methods of producing, and the handling of 
that boundless and wonderful energy which 
we call electricity. 

We have advanced far enough to see that 
economy in production is essential, and we 
are now learning that having once developed 
that energy, the old and homely adage of 
Franklin ‘‘ Waste not, want not” is as ap- 
plicable to electric economy as to matters of 
merchandising, or the cultivation of the 
soil. 

While the inventor is striving, and with 
reasonable success too, to lessen the fuel ex- 
pense, and the wear and tear is being looked 
after by the constructor, we may ask is the 
operator keeping his end of the burthen 
level by a proper attention to the means 
within his reach for aiding in the general 
economy. } 

That the inventor has assiduously labored 
at his part of the task is abundantly shown 
by the records. There are meters and meters. 
Ingenious meters, and almost judicious 
meters. No sooner was it seen that a ne- 
cessity had arisen for something by which to 
measure currents, than men of inventive 
ability and men without, nearly tumbled 
over each other in their haste to reach the 
front, and present their various claims. <A 
look at a few of these may not be uninterest- 
ing. 

1 have not endeavored to classify the fol- 
lowing, nor do I claim to have gathered all 
there are in existence. To many of these 
there are several claimants, and I have quite 
generally adopted the rule of mentioning no 
names, a safe method perhaps of keeping 
out of the muddle which sometimes arises 
from a trifle of jealousy, and leaving the 
ownership to be decided by others. My object 
is to cite the apparatus, not the inventor. 

Gravier, in 1880, suggested that with a 
given carbon, the current consumed would 
bear a direct ratio to the amount of light 
given. He supported his statement by ma- 
thematical calculations and comparative 
tests by other methods. This was ampere 
measuring by photometry. 

In the same year, Marcel Deprez, Siemens 
and Halske brought out nearly parallel in- 
ventions. In the former, a long coil is 
placed parallel too, and between the legs of 
a horizontal horse shoe magnet, extending 
from the neutral point to the poles. This 
coil is so adjusted as to revolve, like a shaft 
at right angles to its length, being delicately 
supported at either end. Anindex attached 
to the shaft is made to act as a scale beam, 
and a sliding weight restoresit to zero. This 
form of galvanometric weighing differed 
principally from Siemens and Halske’s in- 
vention in that the latter was a vertical ar- 
rangement of coil and magnet. 

Berquerel and Joule had also accomplished 
much the same result before then. 

Hopkin’s voltmetre had two parallel wires, 
through one of which the current was passed. 
To one of these an index was attached, the 
other being part of a graduated arc. The 
dilitation of the wires by normal heat moving 
both index and scale in the same direction 





kept the indicator at zero, so that when a 





currect traversed the second wire there was 
no error due to normal temperature to be 
corrected. Heat in this case was the measure 
of pressure. 

Siemens and Halske, among other inven- 
tions, exhibited one of a still different form. 
In this, there is a combination of solenoids 
and clock work, with a registering disc. 

A very radical departure was made by an 
English inventor, who is well known in 
electric lighting. In the system which he 
patented, a lever at one extremity terminated 
in a solenoid core, while at the other extre- 
mity of thelever wasa plunger valve. When 
the current passed through the coils of the 
solenoid, the core was sucked in, the valve 
was opened, and water flowed out more or 
less rapidly in proportion to the size of the 
opening, which at last of course was go- 
verned by the suck of the solenoid, a sort of 
temperance ampere-meter. An automatic 
syphon emptied the reservoir and then it 
filled. The quantity of water was assumed 
to be directly proportioned to the flow of 
current. Fig. 1. 

In Blythe’s ampere-meter, a vertical sole- 
noid has an adjustable core suspended from 
a spiral spring. A vernier gives the direct 
reading of from one-tenth of one ampere to 
100 amperes. 

The Deprez-Carpentier am pere-meter came 
to the frout about this time in the succes- 
sion. It contains two permanent magnets, 
bent half way round the inner circumference 
of a circular box. When nearly at the 
quarter of each side, the ends are bent in- 
ward, parallel with the diameter, and ex- 
tended parallel with it until they nearly 
touch. Now we havetwo magnets, each not 
wholly unlike the capital Jetter C, with the 
open portions facing each other in the 
middle of the box. In the space left by the 
magnets, where the four poles so nearly 
join, is an electro-magnetic coil, which 
carries the needle and is actuated by the 
current traversing it. This was a bold step 
in advance. 

Kapp modified Deprez-Carpentier’s instru- 
ment by making the magnets electro-mag- 
netic, instead of permanent. The scale was 
graduated experimentally, and the instru- 
ment was formed for an ammeter or volt- 
meter, according to the size of wire used. 
Here was quite a radical departure. Uppen- 
born developed a novel idea in the use of an 
eccentrically shaped armature lying on a 
simple electro-magnet core, and a pointer 
fixed to the same axis as the armature. The 
pointer stands at one end of the curved scale 
when at zero. As the current increases, the 
eccentric face of the rolling armature gives 
to the pointer a movement along the scale, 
and a direct reading may be had. This 
graduation is arbitrary—done by a sort of 
cut and try method, or thumb rule. The 
improved voltmeter of this form has two 
coils instead of one, the greater to extend its 
sphere of usefulness. A switch gives choice 
of the coils. 

A French invention is dependent for its 
results upon the action of solenoid attraction 
upon a movable core, the depth of this 
plunge being compensated by a weight 
which slides on a steelyard arm attached to 
the pointer—a method of weighing the 
current. 

Deprez, according to Niadet, conceived 
the idea of valuing current by weighing it 
by the aid of a solenoid coil. The scale of 
proportions was arrived at by actual experi- 
ment. A certain known current balanced a 
given weight. A second current would 
balance a greater or less weight, according 
to its quantity, and thus he was enabled to 
say ‘‘ with a magnet of such and such propor- 
tions I find that a current which weighs 
blank grammes is a current of 10 amperes.” 

A well-known inventor has endeavored to 
utilize the heat generated by a current to 
turn a horizontal wheel, against the diagonal 
paddles of which the rising air impinges. 
In another form there are two upright sole- 
noids and two cores. These cores are fixed 
to and are a part of a rectangular frame 
which moves on two centers at the middle 
of the top and bottom bars of the frame. 
At two diagonally opposite corners the cores 
are placed, and the winding of the coils is 
such that when one core is sucked up into 
one coil, the other is drawn downward into 
the other coil. This see-saw motion is com- 
municated to the pointer from its being 
fastened to the frame at the upper center of 
motion. A counterweight tends to hold the 
pointer at zero when in a state of rest. 
Fig. 2. 

There are forms in which the needle is 
loaded with small magnets, and the poles of 
electro magnets are so placed as to double 
the magnetic action of these on the balanced 
needle. 

The molecular structure of glass is so 
affected by magnetism as to change the 
direction of a beam of light transmitted 
through it, and this property has been taken 
advantage of to measure currents of elec- 
tricity by the deflection of a ray of light. 
In one of that form of voltmeter. which 
measures current by the expansion of a wire 

through the heat generated by the passage of 
a current some improvement has been made. 

In this a wire of platinum silver isinclosed 


in a brass tube held in tension by springs or 
weights. Formerly the absolute tension of 
the wire did not give exact results if the 
wire was exposed to changes of atmospheric 
temperature. Even when not in use the 
zero of the instrument is changeable. [py 
the more recent instrument the brass tube 
surrounding the wire is made to have the 
same coefticient of dilatation as the wire itse}f 
so that by compensation the zero remaing 
very nearly absolute. The outer air has no 
longer any power to change and falsify the 
record of the instrument. 

Another form of voltmeter in which the 
dilatation of a wire is utilized to measure 
current pressure is a modification of the last, 
There were unforseen difficulties in the way 
of accuracy. The increased length of the 
wire was assumed to be solely due to lat 
expansion, but investigation showed that 
with that expansion there must be considered 
the change in stress consequent upon the 
elongation, and the accompanying increa-ed 
sag. A remedy very similar to the former 
remedy was applied, and the work is jow 
sufficiently correct for all practical purposes, 

Measurement of the gases developed hy 
the electrolysis of acidulated water was one 
of the first, as well as simplest of apparatus, 
Secondarily, the heat so generated has bevy 
made to do duty as a meter. 

An ingenious German inventor endeavored 
to utilize the heating effect of current by the 
aid of a double thermometer, the two 
branches connected with a thermopile in a 
way to increase the temperature in one 
branch and reduce it in the other, throueh 
the Peltier effect, when current is scent 
through the thermopile. 

Walker, in 1885, and Wolf, 1886, also 
utilized the electrolysis of acidulated water 
with platinum electrodes. 

A Russian electrician measured the time 
necessary for the solution of one cubic ceiti 
meter of hydrogen by a given number of 
amperes of current. From this, asa sturt- 
ing point, he has formed a table showing 
the time necessary to disengage one unit of 
gas with one unit of current at temperaturs 
varying from 15° to 24° Centigrade. 

A German was among the first to discard 
springs and permanent magnets in ampcre- 
meters and voltmeters. His instruments 
were galvanometers, with regulating pieces 
of soft iron for adjusting the index pointe: 

An English firm followed about the sani 
time with a novel idea in ammeters, in whic! 
the compound action of magnet upon may 
net was utilized. 

To escape the use of springs and perm:- 

nent magnets, a French inventor produccid 
an instrument in which a plate of soft iron 
is affected by opposing magnetic influences 
being both repelled and attracted. The use 
of this instrument requires either a matlh« 
matical education, by means of which to 
valeculate the result, or some other instru 
ment of a simpler character to verify th: 
work. The use of this form of meter is not 
unlike reading fiction to learn history. It 
the reader knows the history beforehand he 
does not need the fiction. If not, it may be 
somewhat difficult to separate the true fron 
the false. 

Simplicity is made simpler in anothe: 
form where the inventor uses an electr 
magnet with a multiplicity of armatures 
sach held back by its own retaining spring. 
The more current you use for bait, the mor 
armatures you will catch. All you need t 
do is to count them. 

A novel form had its origin in Berlin. 1: 
this, the pivot of the index needle lies with 
in the solenoid, and one or more short fine 
wires are attached to this centre, at abou! 
right angles to the needle. The magneti: 
action tends to set these, which are, in faci 
one armature, at right angles to the curren! 
and as a consequence, the indicator is moved 
along the scale. 

The weak point in this, and many othe: 
clever instruments lies in the fact that mag 
netic action is not proportional to the angl 
of deflection, but to the tangent of that 
angle. 

An Austrian inventor places the needle 
between two contact screws, and any devia 
tion from normal voltage closes the circuil 
through one or the other of the two coils, 
having differently toned bells, so that th 
employé; are warned not only that the 
pressure is changed from normal, but 
whether it is above or below that point. | 

An European device, in quite extensive 
use on the continent, has two clocks, with 
pendulums so adjusted as that in their nor- 
mal condition their motions are perfectly 
synchronous, though independent of each 
other. One of these pendulums terminates 
in a fork, which holds a spool of fine wire, 
and this last is free from and swings back 
and forth in a coil of coarser wire, like a 
core in a solenoid coil. The main current 
energises the larger, or stationary coil, while 
the movable coil of fine wire isin a derived 
circuit from the main line. The mutual 
action of the magnetism in the two coils, of 
course, varies the pendulum motion, and 4 
set of clock face counters—similar to those 
on a gas meter—registers the amount of cur- 
rent. 





The heat developed by resistance offered 
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to the passage of a current, has been utilized 
to vaporize a liquid and produce motion in 
an ingenious manner. A horizontal lever 
has dependent from either extremity a closed 
bulb, containing a fluid. The two bulbs 
are connectedand in their normal condition 
are balanced. Within the fluid a coil is 


placed, its terminals extending down through 
the bottom. When either bulb is depressed 
these terminals dip in mercury cups and 


complete the circuit. Heat is generated in 
the coil, the liquid is vaporized, and the 
yapor makes its way over to the other bulb, 
where it is condensed. By and by the 
balance is destroyed and the beam tips, 
breaking the circuit on one side and making 
contact on the. other. The operation is re- 
peated alternately from either direction, and 
evcry time it makes one complete vibration, 
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itchet wheel is pushed one notch ahead 
i. dog attached to the tilting lever. Fig. 3. 
lo obtain a permanent record of the 
ter’s work, a well known French maker 
nstruments of precision added a revolv- 
drum of paper, on which a pencil at- 
hed to the index lever traces the varia- 
is of voltage. 
\ very clever method of getting the pressure 
i high voltage system by means of a low 
tage instrument has been used with fair 
cess by the aid of high resistance incan- 
scent lamps. <A sufficient number of 
se, arranged in series, are placed in a de- 
d circuit around the motor dynamo or 
ip. Whenthe proper number of these is 
roduced in the circuit to bring their candle 
ver up to proper brilliancy, the lamp re- 
inces are measured separately, and the 
rregate is comparatively the difference of 
tential between the terminals. A good 
roximate system. where no better can be 
tained. Fig. 4. 
Of electrotylic meters, there have been 
iny. One of novel construction is an 
nerican invention. In this apparatus, the 
tire line current is passed through a solu- 
n of caustic potash. The gas evolved, 
ter being forced through water to clear it 
froth or other impurities, passes into a 
ter similar to that used for gas measure- 
nts, whence, after having moved the dial 
s permitted to escape into the open air. 
In this class of meters there are probably 
ne better known than those in use by the 
lison system throughout this country and 
irope. Their action is based on the elec- 
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chemical deposit of zinc, an average of 
224 milligrammes of zine per hour per 
npere. Of these, for different purposes 
nnected with that system, several have 
en brought out. A very ingenious one, 
ith which you are all familiar, has the 
mp attachment by which a safe tempera- 
ire is insured to the meter. 
The Wheatstone bridge principle is used 
one form of pressure indicator for con- 
int potential plants, The circuit to be 
‘asured includes a lamp through which 
1c current flows. The amount of current 
issing is determined by its voltage, and the 
sistance of the filament is measured by the 
eat developed. The scale is so graduated 
iat at any time when the needle of the gal- 
inometer is brought to zero, thus balancing 
ie bridge, the index pointer gives a direct 
ading of the current pressure. 
Another modification of the bridge princi- 
le is used for constant potential current 
1easurements. In this form one or two 
andard cells are placed in derived circuit 
round a variable resistance. The battery is 
pposed to the current under examination. 
Vhen by sliding the contact along the scale 
he needle is brought to zero, the pointer 
ndicated the voltage sought. 
When the question is of meters for alter- 
iting currents the problem is much more 
mplicated, but the inventors, nothing 
aunted, have, since the comparatively recent 
itroduction of these systems, done an im- 
1ense amount of attempting with some suc- 
ess. Many of these are of such recent birth 
nat patents have not yet been secured, and 
nventors are somewhat reticent about hav- 
ng their little ones paraded before the elec- 





trical public too early, for reasons of their 


wn. 
Siemens’ electro-dynamometer was one of 
he earliest instruments for measuring the 
votential of an alternate current. In this. 


he inventor availed himself of the mutual 
reaction between two coils, one within the 





other. Theinner coil is connected to the 
circuit on one side through the torsion 
spring which holds it in suspension, while 
the other terminal rests in a mercury con- 
tact. This arrangement permits of a rotary 
motion without breaking the connection. 
The deflected coil is brought back to zero 
until it will no longer deflect. The pointer 
gives a reading which is proportional to the 
square of the current. 

It will be readily seen that no matter how 
often or how slowly the alternations take 
place, the result must be the same, for no 
sooner does the direction change in one coil, 
than the other is similarly affected. 

Another form of induction instrument is 
described in a German technical journal. 
In this there are no less than four coils, two 
main and two secondary. A Wheatstone 
bridge figures in the combination, and plays 
an important part in the apparatus which is 
too complicated in its detail for any but an 
extensively illustrated explanation. 

As early as 1884, the current itself was 
made to do duty in energizing an electro- 
magnet, as up to that date permanent magnets 
were unsatisfactory ; but Weston’s new in- 
strument, in which a permanent magnet is 
used, I have seen tested with very rough usage 
without perceptible change. The method 
of magnetism I believe is known only to 
the manufacturers. 

Objection has been made to the use of 
springs in measuring instruments, because 
of an assumed liability to change in form 
or elasticity. This assumption seems to me 
fallacious when we consider the reliability 
of delicate mechanism like time-keeping 
machinery, in which a spring not only fur- 
nishes the motive power, but a spring as 
delicate almost as it is possible to make, is 
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the regulator as well, and when we remem- 
ber the permanent molecular changes which 
might be expected to arise from the rapid 
doing and undoing of the delicate hair- 
spring, or the heavy and powerful daily 
movement of the driving spring. 

Many more systems might be mentioned. 
Indeed, one hardly knows where to stop, 
for every weekly report from Washington 
adds to the list of instruments for the mea- 
surenent of either pressure, or quantity of 
work, or something. Many that I have 
mentioned are out of place, save in the 
laboratory, while as to the correctness of 
the results obtained, electrical doctors dis- 
agree to an alarming extent. Asa result, 
the majority of ampere-meters in industrial 


use are to-day known as ammeters, and for [ 


simplicity of structure are little more than a 
stick and a string. A hollow coil, which is 
the arc of a circle, the center of which is the 
center of motion of a radial arm terminat- 
ing ina wire core, with an index arm at- 
tached, which in a state of rest stands at 
zero. A solenoid, with a direct reading 
scale—that is all. If correct, it is all that is 
necessary—but who knows. 

Of the more complicated apparatus, much 
may be said as to its accuracy of action. 
Those in which permanent magnetism is 
used have not hitherto retained the mag- 
netic constants, and it is a mooted point be- 
tween certain French and English electri- 
cians whether there is any method by which 
an accurate measurement of an alternate 
current can be made by any known process. 
In a discussion of this nature, I can see per- 
fectly well a little way back, and do not 
purpose venturing an opinion. 

The change in the magnetic power of a 
horse shoe has sometimes been attribued to 
the careless method of removing and replac- 
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ing the armature. Prof. Hughes has sug- 
gested that the only constant magnet is one 
which, after thorough saturation, is ham- 
mered until all possible of its magnetism is 
driven out of it. The small residuum is per- 
manent. and not likely to chance. 

Dr. Hopkins, with other lesser lights, has 
repeatedly found that the employment ofan 
astatic needle is imperative in the neighbor- 
hood of magnets and magnetic fields. 

The use of an iron casing does not thor- 
oughly obviate the difficulty. Thenecessity 
for a constant is a serious drawback to the 
ordinary user, even should the calibration of 
the instrument remain unchanged. The use 
of battery by which to energize an electro- 
magnet introduces another serious incon- 
venience. A standard battery is not at all 





times readily attainable—is not inexpensive 
and may possibly be unreliable. 

In galvanometer work with a portable 
battery of standard cells, I have noted a 
marked difference in deflection through 
standard resistances, which I could not ex- 
plain. The importance of convenient and 
constant, as well as simple apparatus for the 
measurement of current flow, as well as po- 
tential, is of easy comprehension. It may 
be summed up in a single sentence, which 
might appropriately be framed and hung in 
the dynamo room, as a hint to the engineer 
and the dynamo tender. ‘‘It takes money 
to buy coal.” 

Excess of pressure in a constant potential 
system means, as an electric light man once 
tersely remarked to me. ‘‘coal wasted, 
filaments busted, patrons disgusted.” There 
is always a triangular duel between the 
patron, the company and the coal pile on 
the subject ot amperes, volts, candles and 
lamps and dollars. Now and again the 
wire men too are drawn into a wrangle on 
the subject of insulation, or the armature 
complains in a very feeling way that it bas 
been abused needlessly. Thus, from every 
standpoint, the necessity of keeping a safe- 
guard over undue waste is a vital question 
with the electric light men. 

Hand in hand with apparatus for measur- 
ing current flow and current pressures 
should go instruments of precision for the 
daily measurement of line insulation and 
copper resistance. I usethe sentence ** instru- 
ments of precision” advisedly, as the only 
known apparatus in many localities, and in 
far too many stations, is as distant from 
being an instrument of precision as a_bell- 
hanger is from being an electric wire-man. 
As you are probably aware, this conviction 
is not a recent one with me. If there is any 
one thing in the whole business of eiectric 
lighting for which I have the most thorough 
and uncompromising dislike for testing cir- 
cuits, it is the magneto bell. I wish I could 
feel that all my hearers were in full sym- 
pathy with this sentiment. 

The objections to the ordinary magneto 
are many and positive. In the first place, 
it is an alternate generator, and will ring on 
a perfectly insulated line of sufficient static 
capacity, as readily as with a dead ground. 
There is positively no way of determining 
how much insulation resistance there is in the 
line. It will ring or it will not, and that is 
all you ever know. Thereis no degree of 
measurement. With one person who grinds 
it there will be a ring, while a less vigorous 
employé will fail to make any impression 
upon it. It becomes in the hands of line- 
men who are encouraged to use it a scape 
goat for neglect, for laziness and a loss to 
the owner of the plant. It has not the range 
required for proper insulation of an arc line, 
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nor even for a 50-light incandescent plant. 
The range of the ordinary magneto is less 
than 15,000 ohms. 

With a tangent galvanometer, the meas- 
urements may be made by a little exercise 
of pencil and paper, and the aid of a table 
of tangents. The intensity of the current, 
as measured by the tangent galvanometer, 
is proportioned to the tangent of the angle 
of deflection of the needle. We will first 
obtain a constant by the measurement of a 
known resistance—say 10,000 ohms. Any 
other known resistance would be as well. 
We note the deflection, and turning to a 
table of tangents note the tangent of 30°. 

We next connect one pole of our battery 
to earth, and the other terminal to the gal- 
vanometer, which latter is connected to the 
line. All detectors and other earth attach- 
ments having been removed, the whole is 
now a metallic circuit. Closing the key we 
note the deflection in degrees of our line in- 
sulation, and find the tangent of that figure 
in the table. 

Now, the tangent of the first deflection, 
multiplied by the known resistance, 10,000, 
and divided by the tangent of the second 
deflection, will give us the number of ohms 
of line insulation resistance. Or, its tan- 
gent is to the deflection through the known 
resistance as the tangent of the second de- 
flection inversely is to the unknown resist- 
ance. A very convenient little combination 
has been much used in Chicago, which an- 
swers an excellent purpose in construction 
work and testing, where all that is necessary 
is to reach a maximum insulation. In a 
small box, a battery is placed with a switch 
for connecting with a galvanometer through 
a standard resistance coil, or to line. Two 
binding screws receive the line connection 
and the earth wire? Having placed the gal- 
vanometer needle in the magnetic meridian, 
the switch is turned, throwing the current 
through the known resistance. Note the 


deflection. Then switch toline. If the gal- 
vanometer needle deflects Jess than before, 
the insulation has more ohms resistance than 
the standard coil. 

A switch enables the operator to use any 
number of cells from one to the full num- 
ber, so that within a somewhat limited 
range, considerable accuracy may be at- 
tained. (Fig. 5). 

Every now and then the suggestion is 
made to place a permanent ground on an 
are line, in order to know when a second 
ground occurs. The use of a safety fuse 
comes in at once as a natural sequence. 
The suggestion is fraught with great dan- 
ger to both life and property, and takes no 
heed of the time it requires a good healthy 
current to ‘‘ get there.” While it is true 
that the first ground does no harm per se, 
it must be remembered that without a first 
ground a second ground is an impossibility, 
and the second ground is the troublesome 
one. There is a fascination about rigging 
up some sort of an arrangement for telling 
when there is trouble, rather than to keep 
the trouble at bay on general principles. 
An acquaintance brought to me one day, 
with his face all aglow, a sketch of a piece 
of clockwork, ingeniously arranged to make 
an instantaneous contact to ground once an 
hour while the plant was running. This 
ground contact had, between the line and 
ground, a safety devise which held up a key 
to a second circuit, that could only close 
when the fuse melted. On this second cir- 
cuit he had a battery and a bell located so 
that everyone in the room must hear it. and 
continue to hear it until it was switched out 
or the battery ran down. It never worked, 
for I convinced him of its impracticability 
by asking him to form the second ground 
through his body as an experimental test. 

Testing sets are made by various firms, 
which do excellently well for all species of 
measuring which may be necessary about 
the station or on the line. The combination 
includes a Wheatstone bridge with a normal 
capacity up to over a megohm, and down 
to fractions of an ohm. With an additional 
box containing extra coils, and a split plug 
and cord attachment, this capacity may be 
carried to twice or three times its ordinary 
capacity. A battery and galvanometer fin- 
ishes the set, which is made up in two port- 
able cases. 

No electric light station or plant of any 
consequence should be without some such 
means of electrical measurement, and no 
dynamo should be run without a daily test 
of insulation and a test of copper resistance. 

A bad joint may cost many pounds of 
coal, but a ground leak may be far more ex- 
pensive in many ways, while both may be 
prevented by the proper constant use of a 
set of testing instruments. A daily record 
should be kept of these tests, together with 
condition of the weather, etc. 

I have read somewhere of a ladder which 
was seen in a dream, the three principal 
rounds of which are faith, hope and charity, 
the greatest of these being charity. We 
have in the electrical ladder three principal 
rounds also. They are current, potential 
and insulation. 


Mr. Benjamin Rhodes then presented his 
paper on 


‘“THE ECONOMICAL 8IZE OF LINE WIRE 
FOR CONSTANT CURRENT CIRCUITS,” 


as follows : 

The writer has for some time been ac- 
customed to use a formula for finding the 
economical size of line wire for constant 
current circuits and has been requested to 
present it at this time. With the knowledge 
that it is not new, and yet that it is needed 
by many practical electricians, the following 
is submitted : 

Let X—diameter of line wire in mile. 
*“* A=length of circuit in miles. 
‘* B=<price of copper per pound. 
‘* C—cost of power per year per h. p. 
‘* E—amperes of current. 

When any plant is about to be estab- 
lished, B and E are known, C can be 
determined near enough for our purpose, 
and A will be found to be immaterial. 


.016 X*—pounds of wire per mile. 

.016 B X*—cost per mile of wire. 

.0016 B X*—interest and depreciation at 10 
per cent. 

.0016 A B X*—annual cost of wire. (1) 

54577 , 

x =ohms per mile. 

54577 E* : 

— xe watts per mile. 

54577 E*_norse-power lost in transmission 

746 X* per mile. 

54577 C E* 

746 =cost of same. 

54577 A C-E*—annual cost of power Jost in 
746 X* entire circuit. (2) 

It is plain that with any increase in the 

size of wire the value of (1) will increase 

while (2) will diminish, and the economical 

value of X will be such that the sum of (1) 





and (2) will be a minimum, 
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Let u=this{sum. 


u=.0016 A BX? x 545774 C E* 





: 746 X? 
Differentiating. 

du 109154 E? © 

— =—,0082 BX — - i 


‘an 746 X* 


Placing this equal to zero, and reducing, 
we have : 

__ 45700 E* C 
B 

This formula shows that diameter of wire 

depends on price of copper, cost of power, 
and quantity of current, and is entirely in- 
dependent of the length of circuit and volt- 
age. 
“The differential co-efficient shows that the 
formula is in harmony with Sir William 
Thomson's rule that ‘‘ the additional running 
expense due to the resistance of the con- 
ductor shall equal the interest on its first 
cost.” 

Price of copper refers to the bare wire 
without any covering orinsulation whatever. 
The insulating cover is a mere matter of 
choice, like a brick, stone or frame station. 

A few examples are added for illustration, 
the price of copper assumed at 20 cents per 
pound for facility of calculation. 

What size wire should be used in a trans- 
mission of power plant using a 40 ampere 
current, power costing $100 per year per 
horse-power ? 

Here E = 40, C = 100, B = 20 substitut- 
ing X — 427 mils or nearly 0000 wireB. & 
S. guage. 

If the power cost 50 dollars per year then 
C = 50 and X = 359 or 00 B. & S. With 
water power at $10 per year, X — 240 or be- 
tween 2 and 3 B. & 38. 

Should a 20 ampere current be used in the 
three cases above, the results would be re- 
spectively : 

X = 802 larger than 1 B. &S. 

X = 250 2B. &8. 

X = 170 between 5 and 6 B. & 8. 

W hat size wire iseconomical in an ordin- 
ary city are light ten ampere circuit steam 
power costing $50 per year. 

E = 10 C =50 B = 20 
Giving X — 180 or No. 5 B. & 8. 


x? 





Suppose water-power can be furnished at | 
Niagara Falls for $10 per horse-power per | 
year and a 10 ampere current generated by | 


this power be used for street lighting in 
Buffalo, the entire length of circuit being 50 
miles, what is the economical size of line 
wire ? 

A substitution in our formula gives X — 
120 mils equal to No. 8 wire B. & S. or ex- 
actly No. 11 Birmingham wire gauge. 

Dr. Otto A. Moses, chairman of the com- 
mittee, reported the following new constitu- 
tion, which was accepted as it appears 
below: 

NEW CONSTITUTION AND BY-LAWS. 


ARTICLE I.— Name. 
This Association shall be entitled THe Nationa. 
ELEcTRIC LIGHT ASSOCIATION. 


ARTICLE II.— Object. 

The object of this Association shall be to foster 
and protect the interests of those engaged in the 
commercial production of electricity for conver- 
sion into light, heat and power; and of manufac- 
turers of apparatus and supplies used in these 
industries. 

ARTICLE III.— Members. 

Section 1.—Members shall be divided into three 

: Active, Associate and Honorary, of which 
t only shall be entitled to vote. 
Sec. 2.—Active members shall be: corporations 
or individuals engaged in the business of produc- 
ing and supplying electricity for light, heat or 
power, for commercial or public use; and the 
members of the Executive Committee. 

Sec. 3.—Associate members shall be Electricians, 
Electrical or Mechanical Engineers, Manufacturers, 
and individuals who are otherwise directly or in- 
directly interested in advancing the uses of elec- 
tricity. 

Sec. 1.-Honorary members of the Association 
may be elected upon the imous reco da- 
tion of the Executive Committee and approval by a 
two-thirds vote of the Association. 









ARTICLE IV.—Officers. 

Sec. 1.—The officers of the Association shall be a 
President, two Vice-Presidents, a Treasurer and a 
Secretary, and an Executive Committee, to consist 
of the above-named officers, ex-officio, and nine 
other members, of whom three shall be selected 
from among the Associate Members. 

Sec. 2.--The President and Vice-Presidents shall 
be elected by ballot, to serve from the close of the 
annual meeting at which they are elected until the 
close of the next annual meeting. 

Sec. 3.--No person shall be eligible for the office 
of President or Vice-President for more than two 
successive terms ; but this shall not be construed to 
forbid the election to the office of President of one 
who has served as Vice-President. 

Sec. 4.—The Secretary and Treasurer, who may 
be one and the same person, shall be nominated by 
the President, subject to confirmation by the Exe- 
cutive Committee. The salary of the Secretary 
shall be fixed by the Executive Committee ; and he 
shall have an office in the city of New York. 

Sec. 5.—The Executive Committee shall be chosen 
by ballot at each meeting, either annual, or semi- 
annual or special, and shall hold office from the 
close of the meeting at which its members are 
elected until the end of the meeting at which their 
successors are chosen. 

Sec. 6.—The Treasurer, Secretary and Executive 
Committee shall make written reports at each 
meeting, which reports, upon their acceptance, 
shall be spread upon the records of the Association. 

Sec. 7.-The Executive Committee shall be the 
governing body of the Association. It shal] meet at 
the call of its Chairman, from time to time, and 
shall report upon applications for membership, 
shall gather and prepare information upon topics 
of interest, and shall arrange for discussions at the 

several meetings of the Association. Five mem- 


ARTICLE V.— Meetings. 

The Annual Meeting of this Association shall be 
held in February, and a Semi-Annual Meeting may 
be held in August of each year, at such places as 
the Association shall determine, and on such dates 
as may be determined by the Executive Committee. 


ARTICLE VI.— Dues. 


THE ANNUAL DUES SHALL BE $20, PAYABLE IN 
ADVANCE, AND SHALL COVER THE CALENDAR YEAR. 


ArticLe VII.—Ballot. 

A ballot may be demanded by ten of the members 

present on any question before the Association. 
Artic.e VIII.— Amendments. 

SecTion 1.—Amendments to the Constitution 
shall be presented in writing and shall be referred to 
a committee, to be appointed by the Chairman. 
before being acted upon by the Association ; a 
two-thirds vote of those present shall be necessary 
to their adoption. 

Sec. 2.—No amendment shall be voted upon on 
the day of its first presentation. 


Mr. C. A. Brown: I move that the report 
of the Committee on the Revision of the 
Constitution be accepted. Seconded by Mr. 
De Camp. 

Mr. Lynch: I would suggest that, as this 
proposed constitution is very important, we 
take it up sertatim and discuss it, article by 
article, and pass upon itso. One or two 
little changes I would like to suggest, and 
I think that would be the mostsatisfactory to 
all. 

Mr. Morrison : The motion is not in order. 
You accept the report, and then discuss its 
provisions. 

On motion, duly seconded, the report was 
accepted. 

Mr. Brown: Mr. Chairman, the report of 
the Committee on the Revision of the Con- 
stitution having been accepted I would now 
move you that a committee of five be 
appointed by the president for the formula- 
| tion of by-laws or rules of order for the 





| Association. 

Mr. Phelps: I second that motion. 

Mr. Whipple: Do I understand that this 
constitution has been adopted ? 

Mr. President : Accepted. 

Mr. Whipple: What do you mean by 
accepted ? 

The President: That it is now the consti- 
| tution of the Association. 

Mr. Whipple: There is a difference of 
opinion here as to whether this matter is 
before the Convention, or whether it has 
been adopted. 

The President : The ruling of the Chair is 
that it is now the constitution of the Associ- 
ation. The word used by Mr. Brown was 
accepted. 

Mr. Whipple : Does that adopt the report 
—the acceptance of the report does not, as 
I understand it, adopt it. If the report had 
been adopted that would be right, but it was 
accepted and was open for discussion. 

Mr. Lynch: My motion was made with 
the understanding that the report was to be 
received. I do not think we should quibble 
as to whether it is adopted or received. 
Some of the members want to talk on the 
changes meditated in the constitution. 

The President: The discussion is out of 
order. All discussion to this point must be 
on Mr. Brown’s motion for the appointment 
of a committee of five on by-laws. 

Mr. Morrison: Mr. President, I move as a 
substitute, that the Executive Committee be 
instructed to prepare by-laws. 

Mr. Brown : I accept that amendment. 

This motion, being duly seconded, was 
carried. 

Mr. Whipple: I move that the motion of 














Mr. Brown to accept the report be recon- 
sidered. 

Mr. Brown: Mr. President, I would like 
to ask how the gentleman voted on that 
question? 

Mr. Whipple: The gentleman did not 
vote at all. 

Mr. Brown: I rise to a point of order, 
that, as he did not vote upon the question, 
he cannot call for reconsideration. 

The President: Mr. Brown’s point is well 
taken. We will now hear from Mr. G. W. 
Mansfield, of Boston. 

Mr. Lynch: I think I voted on that sub- 
ject, although my voice was very low. 
(Laughter.) 

The President : The Chair rules that Mr. 
Mansfield has the floor. 

‘ELECTRIC RAILWAYS,” 

MANSFIELD. 

The application of electricity to strect rail- 

ways has been so rapid that we are liable to 

lose sight of many valuable points in our 
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bers of the Committee shall constitute a quorum. 





herculean efforts to supply the demand. 





; : 
Those who are engaged in it know that they | number are added those carried by the ele. 


let many opportunities slip by. They can- 
not help it. The more generally, however, 


the points are known the quicker will be the | 


reward to some directly, and to them in- 
directly. 

The application of electricity during the 
past decade have been astonishing. In the 
face of an industry a half century old, and 
of enormous wealth and power, it has won 
the leading position. ln every direction 
that honest effort has been made, it has suc- 
ceeded. Commercial barriers have been 
broken down and physical obstacles swept 
aside. When onee the feasibility was de 
monstrated the end could not be predicted. 

For the transportation of the people in the 
streets of our towns and cities the demon- 
stration has been witnessed, the application 
made and a wonderful luxurient growth 
started. There is no industry so far reach- 
ing in character, so vital to a commubity’s 
interests, and yet one so little known as the 
street railroad business. Neither the scien- 
tific world, the commercial world, nor the 
people themselves have realized its vast im- 
portance. Eleminate the horse car from 
every city or town in the Union and fore- 
cast the results. 

In 1828 the now great Baltimore and 
Ohio Railroad started and horses were used 
to draw the cars. This might be called the 
first horse car line in the United States. In 
1830 there were 12,866,020 persons in the 
United States, and not a mile of street rail- 
road nor scarcely of steam road. Asarule 
the New York and Harlem Railroad, incor- 
porated in 1831, is spoken of as the first 
street railroad in the country. The first car 
was run in November, 1832, from Prince 
street to Harlem Bridge. In 1887 it tem- 
porarily succumbed to steam cars, but re- 
sumed in 1845. 

The census of 1850 gives our country a 
population of 23,191,876, and published 
history but one street railroad. The child 
had been born, however, and in ten years 
the street railroad was in almost every city 
of any magnitude in the country. To what 
has this child grown? In 1880 our poupula- 
tion was 50,155,783. Estimating on an in- 
crease of 3315 per cent. in 1890, or six 
months hence, the population will be 66,- 
874,354. For the transportation of this 
number of people in tbe streets of our cities 
and towns the most accurate figures it is 
possible to obtain show the engagement 
of about 425 companies employing 28,000 
cars, 125,000 horses, and operating some 
3,500 miles of track. The capital invested 
is variously estimated from $175,000,000 to 
$200, 000,000. 

The number of passengers carried is so 
enormous that it is impossible to obtain 
figures of any great degree of accuracy. As 
a result of most careful compliations and 
estimations it is reasonably sure that atleast 
1,500,000 passengers are transported. 

Still more striking is the importance of 
the street railroad business when compared 
with the magnitude and extent of the steam 
railroads of the United States. The figures 
of 1887 show a tabulation of 147,998.60 
miles of railroad and 20,582 passenger cars, 
and passengers carried but 428,225,513. 
With nearly an equal number of cars and 
42 times more road, only 14 as many pas 
sengers were carried. Behold the yet more 
amazing figures: The horse cars of the City 
of New York carry 199,491,735 passengers, 
almost half as many as are carried by all the 
steam roads in the United States. If to this 


| vated roads we have the total of 371,02] - 
524, or almost as many passengers are carried 
in New York City alone as are annually 
carried by all the steam roads in the whole 
| United States. The street railroads of the 
State of Massachusetts carry over 44,000 00 
more people than all the steam roads in that 
State One road alone, the West End of Bos. 
ton, carry nearly 10,000,000 more than ai! the 
steam roads combined. 

To show somewhat in detail where this 
tremendous traffic is, I have prepared :ble 
I. Most of the figures showing passenvers 
carried were obtained from reliable sources, 
and the balance were estimated from an 
average obtained from those I was sure in 
regard to. 

f you figure for each car six horse-power 
of electric energy it will give you a rough 
idea of the size of an electric central sta‘ ion 
needed to operate all the cars. In New 
York City dynamo capacity of 13,800 h. p. 
would be demanded, in Boston 9,504 h. »., 
and so on. This is destined to come as 
surely as the days succeed each other. In 
Boston it has come, and a station of :ip- 
proximately 8,000 h. p. is already in the 
hands of the engineers. 

If the conservatism of Boston permits it, 
how can the result be but inevitable for tiie 
other great cities of the Union. This «n- 
lightened age will have these facilities {or 
transportation, and as soon as it is possilile 
and wise. The universal cry to-day in 4) 
most every large city the length and breadth 
of the land is for cleaner, surer and more 
rapid transit. 

Unfortunately the tendency of the tiny: 
is to concentrate in or around large citics. 
This means congestion with all its deplo: 
able results. The solution lies toa very 
large extent in the street railways. These 
must be the cities arteries and veins extend 
ing from the heart in all directions to its ex 
tremities. Improve then the street railways 
Almost every method of applying energy to 
street cars has been applied and they all 
have finally ‘‘ bitten the dust” in the great 
battle for life. 

The Baldwin Locomotive Works have fur 
years been engaged in the manufacture of 
steam dummies for street railways. 

Unquestionably through them the highest 
order of talent and skill has been lavished 
upon the solving of the vexed problem, «s 
to how to use steam for the haulage of stree| 
cars. Motors weighing from 13,000 to 27. 
000 Ibs. when in working order and ready 
to run have been built. In most cases two 
engines have been employed with cylinders 
and strokes ranging from 8” x 10" to 12" x 
16". The power of these engines can ly 
judged from their pulling capacity which 
varies from 320 tons to 634 tons on a level, 
and from 16 to 43 tons ona four per cent. 
grade. Ordinarily they were built to seat 
from 15 to 20 people. 

The wheel base was generally six feet and 
the wheels 31" in diameter. Naturally they 
were built torun at speeds from 10 to 15 
miles per hour, and to be provided with all 
possible safe guards and conveniences. 

Powerful brakes were used, coke was 
burned to avoid smoke, mufilers provided 
for the exhaust and safety valves, and ever) 
other possible contrivance adopted to elimi 
nate all objectionable troubles. Their 
economy in working bas not been ver) 
freely published. From reliable and au 
thentic sources we learn that the lowest fue! 
consumption is 615 Ibs. of coke per mile 





TABLE I. 
CITIES OF 1,000,000 POPULATION AND OVER. 
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Companies. 

Name. oe 7 | Single 
Elevated. Horse. | Track. 

ha | a 

3 Miles Cable 

Brooklyn..... ; included. 14 125 

- . «doercunes 2 

0 ee ae 1 211 
Providence. ....... pass pri race 1 54 
satis (| 44 Lines in 1/ ~ or 
Chicago ...... ; System. { 7 325 
Philadelphia. EAA ery 12 302 
St. Louis......... 3 Cable 14 169 
EE: SRR SCN ER? 12 158 
Cincinnati..... 2Cable. 4 |80Lines 164 
New Orleans...... ieee 7 140 
San Francisco..../| 3St4am- || 49 168 
eee dst cawokie iF 2 39 
IRS cic ccbnvivigvieahuectse 5 63 
BARR ASSEMEA ARI Bare rea 3 53 
eee Rees ere ee 2 112 
Es sii vcocks <tpuwase wesnperd 7 1233 
Pittsburgh...... ...| 6 Cable, 1 elec. 13 113 
Ss ere 2 35 
Detroit...... 3 Elec 4 65 
Milwaukee... cabivas salmelenice 3 68 
[SS Ee ee 3 19 
Indianapolis...... Consol’d 1 40 
Kansas City 6 Cable 7 124 

Sor 1 Cable. 1 7 
maha..... .-.| 2 Cable, 3 elec. 1 61 
Minneapolis : Con’'d. 1 66 
MP bak ckchcagdnnenccteenee 189 3,103 























Total | Total 
No. of | No. of . ; 
Track- ug Locomotives.; Passengers 
age. Cars. |Horses. Cassie. 
89 48 |.. Rate 291 171,529, 78! 
268 ee 199,491,735 
207 | 2,855] 8,410].............. 
35 _ § | 91 

231 1,534 | eee 
54 289 1,414 | on 

205] 2,000) 8270'1.........002>; 

326 1,512 7,822 8 Dummies. 148,433,959 
169 BD Be deka cenveeveccs 50,772,000 

1B) GO) BGT T 5... . 500008 34,837,000 

164 530 2,644 | 4 Dummies. 31,728,000 

‘ {18 Dum's. } 4 ¢ , 

140 499 2,019 1 TLoco. { 24,228,000 

” § 3Loco. | an Rf, 

164 707 1,724 ) 39 Dum’s. { 130,860,000 
56 198 ES sicateteveaust 13,108,203 
63 é ee. 21,892,000 
53 219 | 1,264 15,168,000 

Mules 
112 378 2.270 24,970,000 
Horses 

123 523  ¢ eae 30,252,000 

113 347 3 Dummies. 39,088,000 
35 132 RN ASAE. 10,725,000 
65 263 32,184,000 
68 208 16,744,000 
30 108 4,278,927 
40 99 9,720,000 

124 469 

33,969,000 

74 154 A, RES 23,608,000 
61 167 580 | 24 Motors. 540,000 
66 160 BE Bestcccussecaee 14,352,000 
8,414 | 18,645 | 77,884 |.............. 1,484,057,595 

















Five elevated roads, 27 cable, 147 horse, 7 





electric, 3 steam and horse combined—189, total ; 18,645 


cars, 894 locomotives, 134 dummies and motors ; 77,884 horses, 2,270 mules—80,154. About 24,000 horses 


are annually disabled. 
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run. The average is from 10 to 12 Ibs. when 
ordinary grades are ascended. The total 
cost of operating per mile has been in some 
instances reported to be put 31¢ cents, but 
in other cases it was found to be over 20 
cents per car mile. It is needless to say that 
in spite of all the skill, time and money 
spent upon them, they have not proven, ex- 
cept in a few isolated cases, either satisfac- 
tory or economical. 

Electricity, the youngest of them all in 
application, shows already the sturdy, vigor- 
ous growth that inevitably will result in its 
complete supremacy. 


TABLE II. 
ELECTRIC STREET RAILROADS. 








: l l 
| Jan.1-July 1, 
1889. 
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of Electric Rail- | | 
~~ - 8 | 5) 7 33 | 19} 42] 61 |109 
No.of miles of road 7.5 28:29)130.5/113 |267 |3880 575 
of cars........ 13 {39/81 265 |174 |364 |588 |936 








he figures of Table II certainly show 
it the facts warrant the prediction. They 
re most carefully prepared and include 
ery road of any record. It does not show 
all either. ‘That remarkable contract 
hich the West End Street Railway Com- 
iny, of Boston, the largest street railway 
ympany in the world, signed recently with 
ie Thomson-Houston Electric Company is 
included under the heading *‘ roads 
\ilding in 1889.” 
[ think that this contract in responsibility 
d importance is one of the greatest that 
is ever been signed in the history of elec- 
city. In electric railroading it is the 
eatest and probably will be for many 
ars to come, 
The West Ead Street Railway Company, 
Boston, owns 217 miles of track and 1,584 
irs, all of which are to be equipped so as to 
‘operated with electricity. Add these to 
ie list, and how does our list stand? If it 
within the bounds of the supply men, at 
ist 75 miles will be built this summer and 
‘) or more cars equipped. Will not this 
ve the electric railroad industry a standing 
irranting the attention of the whole rail- 
ad world ? 
As an interesting comparison regarding 
ie new industry, if I may call it such, note 
ie following figures : 





+ 1870, | 1880. 1890. 


tal H. P., both 
water and steam, 
engaged in the 
whole manfg. in- | 
dustry of the U.S.| 2,346,142 | 5,410,837 


| Estimated. 
5,255,582 


ital H.P. engaged 

in the electric 

lighting and 

power industry. 0 1,000 500,000 
tal H.P. engaged 

in electric rail 

way industry... 0 0 | 30,000 





In meeting this demand of the age for 
setter transit there are many considerations 
hat claim our most careful attention. 

The conditions to be met are widely differ- 
at from all other electrical applications. 
Essentially we have first a steam engine ; 
second, a dynamo ; third, a conductor ; and 
fourth, a motor mounted upon a vehicle ; 
ind subjected to mechanical and physical 
onditions more extreme and severe than 

ever heretofore has been imposed upon any 
piece of electrical machinery. In the battle 
for success the engine has to stand the bulk 
if the fighting. Anything wrong with it 
iffects directly the electric system, and in 
many cases it also has to stand the blows if 
inything is wrong with the electrical system. 
Dr. Bell has pointedly shown in his valuable 
paper many well-known facts, and clinched 
them by figures taken on one particular 
road. They can be taken with certain 
illowances as fairly representing the con- 
litions imposed upon the steam engine by an 
electric road. 

The extreme liability of short circuits on 
the road from falling wires, careless drivers 
turning the current on too suddenly when 
starting, and a variety of accidents that may 
happen on the very best roads render of the 
first importance that the engine have its 
main moving parts at least 20 per cent. 
heavier than ordinarily. Under the extreme 
fluctuations of load, keys, nuts and bolts 
will work loose. An engineer in a large 
station recently told me that he practically 
took to pieces and put together nearly every 
month a 100 horse-power engine running an 
80 horse-power dynamo, whereas prior to 
the time it had been connected to a railway 
dynamo it had given practically no trouble 
although worked well to its capacity. 

Hanscom, of cable railroading fame, 
writes: ‘‘ We do not consider it good engin- 
eering to design an engine to suit the general 
average of all lines in the country.” He 
argues special engines for every road. Mr. 
C. B. Holmes, president of the Chicago 
Cable Company, writes: ‘‘I would recom- 





mend that the strength of parts and weight 
of fly wheel be at least one-third greater 
than the usual run of engine power.” Our 
business is analogous, and [ think we should 
heed their counsel. 

A compound engine rated at 109 horse- 
power, running an 80 horse-power dynamo 
under test recently, gave the following : 

Friction card with dynamo but no current, 
11.65 horse-power. 

Aggregate horse-power of cards, 1,247.74 
horse-power. 

Average horse-power of cards, 56.67 horse- 
power. 

Maximum card, 120.79 horse-power. 

Minimum card, 15.56 horse-power. 

The cards were taken at 10 minute inter- 
vals for four hours. There were at the time 
three electric cars on the line, each towing 
another. Astheday was a pleasant Sunday, 
every car was crowded. 

During the same time current and poten- 
tial readings were taken on the line at the 
station. he average gave 30 horse-power, 
or an average efficiency of 54.6 per cent. for 
the total time. Every moment deducted 
that no current was flowing would raise this 
efficiency. At times the efficiency was far 
higher than this. 

The road conditions were severe, the 
grades ran as high as 10 per cent., and had 
numerous others of five and seven per cent. 
The extreme current fluctuations were 
noted in one minute’s variation from 45 
amperes to 140. The potential was very 
constant. 

On another small road the extremes varied 
from the friction load to nearly 85h. p. on 
an 100 h. p. engine. These extremes would 
happen even during the time a three im- 
pression card was being taken: Under such 
conditions the question of coal economy is 
a troublesome one. On large roads, un- 
questionably a far better showing would be 
possible. 

Laying aside the question of coal econo- 
my, which is cheap in comparison to food 
for horses, the best engine is the one that 
handles the average work with the least re- 
pairs. On some small roads the ratio of 
engine friction to average daily load may be 
large. The great majority of roads, how- 
ever, will have a sufficient number of cars to 
so reduce the ratio of extremes to the aver- 
age load that the engine can work at its 
most economical point of cut-off the major 
part of the time, and raise the average load 
to such a point above the friction load that 
the per cent. lost will be comparatively 
small. 

Almost the first question asked by the 
manager of an electric light company when 
an application has been made to him for 
power, is: ‘‘How much electric power 
must I allow per car?” No man can give 
a definite answer to this question that will 
meet all conditions. 

If the following facts are known a fair 
judgment can be made, although I am much 
afraid that the accuracy of the judgment 
would not be a William Tell : 

(1.) Number of cars simultaneously op- 
erated. 

(2.) Speed and nature of service. 

(3.) Maximum grade, and number of 
grades. 

(4.) Scheduled location of cars in refer- 
ence to grades. 

.(5.) Motor cars to be used to tow other 
cars or not. 

(6.) Any peculiarities in regard to the dis- 
tribution of cars. 

(7.) Condition of track. 

(8.) Location of track in reference to 
power house. 

A moment’s thought over any one of 
these points, I think, will convince you of 
its importance. 

On a portion of the Cambridge division 
of the West End Street Railway Company’s 
road, of Boston, the Thomson-Houston 
Company's motors commenced running 
February 16th, 1889. Up to July Ist 
165,781 miles, and 25,505 round trips had 
been made with a loss of but 325 miles, or 
.19 of one per cent., and 49 round trips, or 
the same percent. of loss. During this 
time nearly 1,500,000 passengers were car- 
ried. This, in view of the fact that during 
the entire time, one and part of the time 
two tow cars were drawn, is remarkable. 
It must also be known that the route ex- 
tends over one of Boston’s most crowded 
business thoroughfares, and is the main 
street connecting Cambridge and Boston. 
On a portion of the route there is an open 
bridge about 1,800 feet long on which is 
located one draw, which is opened from 20 
to 30 times per day. 

Over this bridge 1,810 cars per day passes, 
or on the average of one every three-quar- 
ters of a minute, and at some portions of 
the day they run at half-minute intervals. 
The teaming on this street is also very 
heavy, necessitating constant stopping. 

You will see from these figures what the 
loss of current or a motor burnout causing 
delay would mean. Our record, however, 
has been magnificent. 

As the dynamos are run by the Cambridge 
Electric Light Company. and areso arranged 
that the same engines furnish power and 





lights for their own purposes, as yet only 
approximate data as to the fuel consump- 
tion, etc., has been possible. 

A few electrical tests have been made, as 
well as it were possible. Ammeter and volt- 
meter readings were taken at the station 
every 15 minutes, four readings per minute, 
or at 15 second intervals. This was kept up 
from 6.30 a. M. to 12.30 A. M. next morning 
for five days. In all, 1,480 readings were 
taken. The average of these readings gave 
for 12.6 cars in continuous service, 111.6 
amperes, 500 volts, or 74.8 h. p. Per car 
this is 8.8 amperes and 5.9 electrical horse 
power. The average number of passengers 
carried was about 58 per round trip. We 
now have 32 cars in operation, and observa- 
tions, in so far as they have been taken, 
show a marked decrease in h. p. per car. 
At Richmond, Va., some rough tests gave 
the electrical horse-power required per car 
at the station as from 4 to 5. On the Asbury 
Park road, at Lafayette, Ill., the figures of 
Dr. Bell show the remarkable low figure of 
2.5 electrical horse power. There are a 
nuinber of circumstances on this road that 
would tend to make this figure so low. The 
cars are smaller than those ordinarily used, 
and I should judge that there were other 
circumstances entering into the calculation 
that would tend to reduce it. However, it 
well shows, possibly, one extreme in rail- 
roading. 

The other extreme might be cited in the 

case of the Lynn road, Highland division. 
Here only one car is in operation. In the 
course of its route it ascends a hill graded at 
the rate of 8.7 per cent. for 300 feet, and 
immediately passes down on the other side. 
In this case the engine was indicated. Five 
cards were taken when the car was ascending 
the grade, the average of which was 52.2 h. p. 
If we allowed a dynamo efficiency of 90 per 
cent. this would indicate an electrical horse 
power of 47h. p. This is, unquestionably, a 
very extreme and exceptional case. I might 
add, incidentally, that the car pays hand- 
— 
At Plymouth, Mass., a road having many 
heavy grades, the maximum being over 10 
per cent., and operating but three electric 
cars each with tow cars, the electrical horse 
power at the station per car was approxim- 
ately 7.72 h. p. On the cars the extremes 
vary obviously according to speed, grades, 
load, etc. It frequently reaches from four 
to five times the average value during total 
time. In Lynn the variation is enormous. 
In Cambridge the current frequently rises 
to from 65 to 70 amperes, or about 42 h. p. 
Especially is this the case on starting. 

Youcan see from these figures the impos- 
sibility of giving only the most approximate 
figures in this direction unless every detail 
as to operation and conditions are known. 

I feel, however, that on roads having no 
grades over 5 per cent., and operating under 
10 motor cars with tow cars, 15h. p. per 
car would be a safe figure for dynamo 
capacity. On large roads this figure could 
be reduced to 12 and possibly 10 h. p. per 
car, while on small 3 or 5 carroads with 
heavy grades 18 or 20 h. p. might not be 
any too much. 

At Cambridge tests show that of the total 
time consumed by a car in a round trip, it 
was taking power only 61.8 per cent. of the 
time, and that 6.7 per cent. of the total time 
the car was stopped. 

At Washington, where the streets were 
freer and not so thickly populated, the above 
figure for time when power was used rose 
to 66 per cent. 

Neither of these roads are what you might 
call large. It seems, however, that from 30 
to 40 per cent. of power in excess of the ab- 
solute requirements can be planned for. I 
do not think, however, that this can be im- 
plicitly relied upon as in other power busi- 
ness, since there are many factors in the 
general operations of a railroad system that 
might at any moment tax the central station 
to its utmost. In regard to total electrical 
and total commercial efficiencies, it is im- 
possible for me or any one else to give ac- 
curate figures. There are so many fluctuat- 
ing factors entering into such a determina- 
tion, that, whereas, a test made to-day 
would give me certain figures, a test made 
to-morrow, or a week later, would give me 
entirely different figures. The time factor 
must enter largely into such a test. 

From estimations based upon many fig- 
ures, I feel certain that a total electrical 
efficiency of at least 70 per cent. can be ob 
tained, and a total commercial efficiency 
measured from the indicated horse power of 
the engine to the car-wheel borse power 
(W.H. P.) of from 45 to 50 per cent. If 
the road-bed, rolling stock, and all the elec- 
trical apparatus is maintained as it should 
be, I hope and see no reason why this figure 
cannot be exceeded. 

Unquestionably, to the railroad man, one 
of the most vital points is the cost of re- 
pairs. We all know that in so far as power 
is concerned, a horse power can be produced 
and delivered 10 hours per day the year 
round, with a profit at about $75 per year. 
The cost of maintaining a horse for only 
about four hours work per day on a horse 
car is not far from $190. 





There is one point which is of vital inter- 
est to the managers of elettric light com- 
panies, and that is how they shall charge 
the railway companies for the power which 
they desire. I have already shown you that 
it is an exceedingly difficult thing to esti- 
mate upon the requisite power, as the con- 
ditions are so fluctuating and so variable. 
After, however, the question of the amount 
of power has been scttled, the next point to 
determine is whether they shall charge the 
railway company by the hour, by the day 
or by the car mile. We have a large num- 
ber of roads already hiring power of local 
companies; all of the methods just men- 
tioned are in use. Upon small roads where 
the schedule of the railway company is such 
that they have only a few cars running con- 
tinuously, meeting emergencies by extras, 
and where the grades are heavy, a satisfac 
tory basis has been to charge so much per 
day per car, the price ranging all the way 
from $3 to $5, $6, and even $7. When the 
roads are of moderate size, or are subject to 
many variations and sudden demands on 
the part of the public for better facilities, 
or when the line runs to some resort and 
the main bulk of business lay in picnics, 
etc., charges on the hour basis is sometimes 
preferred. This price varies from 15 to 30 
cents per hour. On larger systems, where 
the schedule is definite and fixed, the mile- 
age basis is the preferable by far. The 
prices on this basis range trom two to six 
cents. You can readily see that if the cars 
ran at infrequent intervals, and if the morn- 
ing and evening traflic was especially heavy 
and required a larger number of cars, while 
during the major part of the day only a few 
cars were out, the mileage basis would be 
quite unsatisfactory, since cn the whole you 
would have to make steam possible tor the 
maximum railroad output, and maii tain it 
throughout the day. All of these estimates, 
however, can only be determined by know- 
the local conditions and circumstances, 

In the East where coal ranges from $4 to 
$5 per ton, uaturally the prices could not 
compete with the railroads of the natural 
gas and coal regions where fuel can be 
obtained for almost nothing, as in some 
cases for 10 cents per ton. 

I would like now to enter a wedge here in 
favor of the very best of construction. 
Your own experience has probably dictated 
that there is no economy it the original con- 
struction be put in with either inferior or 
faulty material or apparatus. It is more 
important in railroading than possibly in 
lighting that the overhead construction, the 
track circuit, the wiring of the cais and all 
other details be as perfect as it is possible fcr 
the best skill and brains to make them. 

If the light companies would require 
proper and reasonable guarantees in this 
direction, whenever they do supply power, 
it would not only be a surety in regard to 
their own protection, but also would be a 
strong inducement for the very best of con- 
struction work. 

The railroad man should see that it is for 
his interests, since there is no trouble that 
will consume profits more rapidly than 
breakdowns. There is no excuse now for 
electrical breakdowns. When such do hap- 
pen it is either carelessness or cheap con- 
struction. 

Railroading is an exact business. The 
cars must be ready and go precisely on time. 
Delays in railroading are ruinous. All 
such can be avoided by perfect honest work. 
1 call upon electric light men to strongly 
urge this most vital of all considerations 
upon the railroad world. It isan experience 
we have gained at a tremendous cost. Is it 
not to our interests to see that others becom- 
ing associated with us do Lot suffer ? Should 
not all electricians bend all their energies 
toward making this new and richly promis- 
ing field a magnificent success? Have you 
not millions to gain and nothing to lose ? 
Are you ready for it? Are you going to 
do it? 

There are some 1,600 central electric light 
stations already located throughout the 
country, and some 425 railroad companies 
that sooner or later will have to have elec- 
tric power. Is there any reason why you 
should not doit? I know of many a station 
that has to stint and save to tide over the 
years’ dull seasons. You have no day cir- 
cuits ; are held by the sun to one schedule 
and by the moon to another. The munici- 
pal authorities jump at you from behind one 
post, and your commercial customers from 
behind the next. Stygian darkness is ever 
your salvation, and all conditions have to 
be met and illuminated by your beautiful 
light. You cannot afford to lose anything. 
Here is an opportunity for still one more 
chance at profit. If necessary, enlarge the 
scope of yourcharters. It will pay you. Your 
securities will be worth more, and can be 
more easily and satisfactorily placed. Rail- 
roads have an older and better standing in 
the financial world and on the money 
market than electric light companies. Can 
you afford to let the opportunity go by ? 
From careful research, my own judgment 
would be that in many cases it would be the 
company’s salvation. I believe the time is 
rapidly coming when great electric stations, 
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from 5,000 to 20,000 horse power are to be 
established. There are plants of from 5,000 
to 10,000 horse power already built for man- 
ufacturing purposes. I have been told that 
the Calumet and Hecla plant has in the 
neighborhood of 12,000 horse power. The 
New York Steam Heating Company have 
about 10,000 horse power of boiler capacity 
in their stations at Greenwich, Conn. 

There are many mills equipped with 
power of from 1,000 to 5,000 horse power. 
Even our ocean steamships are plants of 
from 8,000 to 12,000 horse power. Why 
cannot electric plants of such power be 
built? Why are they not? Is there not 
business enough in lighting, power and rail- 
roading ? Almost every station I go into the 
country over is adding to its capacity. 
‘‘New oecasions teach new duties, time 
makes ancient good uncouth.” The horse 
is uncouth. Electricity is our life. 

Mr. Morrison: Mr. President, your com- 
mittee on nominations beg to make the fol- 
lowing report: We recommend Kansas 
City as the next place of meeting of the 
National Electric Light Association. We 
recommend further for the officers of the 
Executive Committee of the Association, the 
following named gentlemen : 

G. W. Hart, Kansas City, chairman; L. 
A. Beebe, Hutchinson, Kansas ; J. A. Corby, 
St. Jo., Mo.; B. E. Sunny, Chicago, III; 
S. S. Leonard, Minneapolis, Minn.; C. R. 
Fabian, Toledo, O.; P. H. Alexander, of 
New York; Frank Ridlon, of Boston; J. F. 
Morrison, of Baltimore. 

Mr. Whipple: I desire to make an amend- 
ment to the report of the committee if that 
is in order. 

The President : An amendment to the re- 
port of the committee will not be in or- 
der. 

Mr. Whipple: You cannot prevent the 
motion—it is very important. 

The President : Preliminary to that there 
should be a motion to adopt. 

Mr. Lynch: I move that we adopt the 
report. 

The President : It is moved and seconded 
that the report of the committee submitted 
through its chairman, Mr. Morrison, be 
adopted. 

Mr. Whipple: Iam very sorry that I am 
obliged to name a place where I hope this 
Convention will meet next time, which is 
not Kansas City. I am authorized by the 
Board of Directors of the St. Louis Exposi- 
tion, to invite this Association to hold their 
next Convention in their building in Febru- 
ary next. They have unlimited facilities 
there for the holding of this Convention, and 
those facilities they offer to this Convention 
free of cost. The facilities consist of un- 
limited horse-power something like 2,000 
horse-power, and plenty of space and music 
halls in which to hold the meetings. I move 
toamend by substituting St. Louis instead 
of Kansas City. 

Mr. D. R. Russell also spoke in favor of 
St. Louis. 

Mr. Duncan: As I understand, we are 
acting upon the report of this committee in 
regard to officers. 

Mr. Morrison, chairman of committee, 
stated that the committee had finally decided 
in favor of Kansas City on account of re- 
duced hotel rates and convenience of hall to 
the two leading hotels. 

The President: The question is on the 
motion of Mr. Lynch to adopt the report of 
the committee—the question is on the amend- 
ment of Mr. Whipple to substitute the name 
Kansas City in the report of Mr. Morrison. 
(The Chair calls for the ayes and nays, and 
upon receiving the same, stated that it was 
not decided. A rising vote was called for, 
and there were 14 in favor of the amend- 
ment, 13 opposed to it.) 

The President: The ayes seem to have it. 

Mr. Morrison: I call for a re-count of the 
vote. 

Mr. Whipple: Mr. Chairman, how many 
times do we vote after the Chair has decided 
a thing carried. The decision was that the 
amendment was carried. 

Mr. Morrison: The gentleman is out of 
order. 

The President: The gentleman is out of 
order, as the decision was not rendered. I 
think the position of the gentleman from 
Baltimore is correct. (On taking a rising 
yote the second time, there were counted 19 





l 
in favor of the amendment proposing St. | 
Louis, and 11 opposed to it.) 

The President : The ayes have it. 

Mr. Morrison: Now, Mr. President, be- 
fore a decision is rendered in this case, I 
want you to make one other decision ; that 
is, whether we are operating under the new 
constitution or under the old one. 

The President : Under the new constitution 

Mr. Morrison: Then the vote had now is 
null and void, because the vote is confined 
to active members. 

Mr. H. A. Reed: Mr. Morrison himself 
stated yesterday that this constitution could 
not go into effect until February next. 

Mr. Morrison: Many points about the | 
new constitution do not meet with my ap- 
proval. This Convention to-day is a con- 
vention of supply men and not of central | 
station men. If you are acting under the | 
new constitution the vote is by the central | 
station men and not the supply men. This | 
constitution has been unanimously accepted 
by this Association. 

Mr. Reed: I have no choice at all between 
these two cities. I would just as leave go 
to one as to the other.. The question that I 
would like to ask is, as to whether the Pres- 
ident decided that this constitution is binding 
upon this Association at this time, at the 
moment of the acceptance—not the adop- 
tion—where no chance was given for dis- 
cussion upon this important subject ; and if 
we people are kicked out and told we will 
take your brains and your money, but we do 
not want your vote. I want to know whether 
that is admitted now, or whether it does not 
take effect until next year, as Mr. Morrison 
himself said yesterday it would. 

Mr. Morrison: You have kicked your- 
selves out; you adopted the constitution 
which bars you out. 

Mr. Reed: Excuse me, but there has been 
no adoption here yet. 

Mr. Morrison: The Chair has declared 
that we are operating under the provisions 
of this constitution. 

Mr. Reed: There was a protest. 
ruled out of order. 

The President : I greatly regret that this 
discussion has arisen, as I took this whole 
movement in the kindest spirit, as originat- 
ing among those members of the Association 
who are most affected by the proposed 
action; and the committee who submitted 
this amendment, three of them belong to 
that class ; the chairman, Dr. Moses, Capt. 
Candee and Mr. H. D. Stanley, and those | 
sentiments that have been expressed upon 
the floor of this Convention surprise me and 
pain me more than I can express. But, as I 
am called upon by the gentleman from Bal- 
timore to decide the point raised by him, I 
must do what I consider my duty, and I de- 
cide that the point raised by him is well | 
taken | 

Mr. Whipple: Let me say that it was not | 
we who adopted the constitution ; it was 
not we who had a chance to express our | 
sentiments upon that constitution. We had 
no opportunity at all. The attempt was 
possibly to stifle any discussion at all. That 
point was carried out very well. But, Mr. 
Chairman, are we here as a set of fixtures, 
or are we here for fair play ? And shall the 
sentiments of those that are here be stifled ? 
Irrespective of where this Convention goes, 
there is a much more important question for 
this Convention to decide, and that is 
whether the major portion of the people 
attending this Convention shall rule, or 
whether a few men shall. We have taken 
two votes upon the question of St. Louis, 
and St. Louis has carried it by a very large 
majority. Why was not this stated before- 
hand, so that we would know how we 
stood. Are we to have one constitution to- 
day and another to-morrow? If Kansas 
City had got the vote, would this question 
have been raised ? I do not think it would. 

Mr. Lynch: I rise to a point of order. I 
think this discussion is very much out of or- 
der. The Chair was asked to give a ruling in 
regard to the constitution, and decided that | 
the new constitution would hold. My ob- | 





It was 





ject now is to object against the ruling of 
the Chair on this particular thing. 
Mr. Whipple: I entered into a contract | 


| the letters received. 


| for after that. 


with this Association last February by 
which I paid $20 for certain privileges. 
What right has this Association to violate 
that contract ? 

Mr. Godfrey: I voted for it with the 
understanding that the report was to be 
be received, which was the word that Mr. 
Brown used. 

Mr. Brown: I used the word ‘‘ accept.” 

Mr. Lynch appealed from the decision of 
the Chair upon a ruling that the new consti- 
tution takes effect at once. It was seconded 
by Mr. Blackwell of Vermont. 

Mr. Candee: I am one of that unfortunate 
Committee being raked over the coals, and 
while I think this discussion is entirely out 
of order, I want to say that every member 
of the Association has received a circular 
regarding the by-laws. To these we re- 
ceived answers to 105, 71 in favor of the 
constitution adopted. It was not one of 
our own make, but that of a majority of 
Outside of that, there 
are no amendments, and nothing addi- 
ional or new. We thought that we were 
simply expressing the opinions of the Asso- 
ciation and of the supply and central station 
men. 

Mr. Morrison: I call for the regular 
order of business, and the vote as provided 
by the constitution on the question of the 
next place of meeting. 

Mr. Lynch: I object. 
before the house. 

The President : I understood Mr. Lynch 
to withdraw that motion. 

Mr. Lynch: No, sir; 
draw it. 

At this juncture a good deal of excite- 
ment was manifested, and the president re- 
quested Mr. Morrison to take the chair. 

The Chairman, Mr. Morrison: What is 
the business now before this Association ? 

Mr. Lynch: The question is upon a ruling 
as to whether the new constitution—if I 
am wrong I would like to hear from the 
members of the Association—whether the 
new constitution shail be interpreted to 
affect this Association from the day of its 
adoption. 

The Chairman: The appeal from the 
decision of the Chair is not in order. The 
constitution is adopted and is before you 
for your pleasure. Mr. Secretary, what is 
the next regular business before the Asso- 
ciation ? 

The Secretary: Mr. Chairman, there is 
no business in the hands of the Secretary as 
far as he knows—there is no next order of 
business. 

The Chairman: We will proceed then 
with the adoption of the report of the com- 
mittee. Are you ready for the question ? 

The Chair put the question and declared 
it carried, and the report adopted, although 
the ‘‘ noes” were largely in the majority. 

Calls for ‘‘ division” came from all parts 
of the house. 

The Chairman: The decision of the ques- 


There is a motion 


I did not with- 


tion is made and no division can be called 
As there is no regular busi- 
ness before the Association, there is nothing 
left to do but to entertain a motion 
adjourn. (The motion to adjourn was put 
and declared carried, and the Association 
adjourned.) 


to 


The president, Mr. Weeks, who had been 
a surprised witness to this exciting scene, 
proposed afterwards to call the Association 


together to review the unfortunate pro- 
ceedings, but the meeting was not recon- 


vened. 


—— owe 
THE EXHIBITS. 

The electrical appliances and supplies on 
exhibition, while not so extensive as that 
which demanded attention at Chicago, were 
quite interesting. That which first attracts 
the attention is the Brush Company’s fine 


| display in the annex, which arrests notice 


just before reaching the ball. In this an 80 


| horse motor receives current from the tem- 


perary station beneath the Oneida Com- 
munity'’s building, over half a mile away. 
Power is transmitted by this to a small 
exciter, and also to one of the new Brush 
alternate generators, which latter supplies 


| current for lighting the hall with 16 candle- 


power lamps, to the number of over 600. 
The lamps, about 100 of them, are grouped 





in the form of a parti-colored star over the 
center of the Casino stage, while in the 
background a rectangular board is filled 
and carries about 200. The effect is pretty. 
indeed, when these are lighted, but unfor. 
tunately the humming‘of the machines was 
too apparent for the comfort of the listeners 
and there was so much to Say on the part of 
the various readers and speakers, that the 
Convention could only enjoy the brilliant 
illumination by fits and starts, between the 
vocal pyrotechnic displays of the New 
Yorkers, the Chicagoites and those Boston 
fellows. 

The Brush converter is an improvemen| 
from an architectural standpoint, on the 
Brush dynamo, which has been able 
accomplish that very desirable desideratuy, 
—reliable and efficient electrical work. Tye 
converter is certainly a graceful, handson 
affair, built with some idea of symmetry ani 
beauty as weil as efficiency, and Mr. Brus), 
is to be congratulated on his success in bot}; 
lines of advancement. The Convention 
much indebted to the Brush Company f 
this industrial exhibit of the new apparatu 

The Excelsior Company also came to th 
front with a fine exhibit in the wide hallwa 
leading to the main room of the Conventio: 
Here were a ten-horse power arc motor, fe! 
by the Brush current on the village plan‘ 
This in turn ran a constant potential dyn: 
mo, and this latter in addition to furnishin 
current for alittle Daisy motor, 60 lights « 
16 candles, grouped to form the letters EX. 
E. L. CO. These machines are all of tli 
Excelsior Company’s latest pattern, and th 
exhibit is highly creditable and attractive, i! 
one may judge by the crowds of towns 
people who come each night to gaze ani 
wonder at the exhibit. 

The Bernstein series lamp shed its luste; 
in the rooms adjoining the Convention hall, 
and also at the International Hotel, whic! 
is close by. Fourteen lights, 25s, 50s an« 
100s, illuminates the large exhibitors’ roon 
to the west of the hall on the same floor, and 
one 100-light lamp illumines the liquid re 
freshment room below stairs, and also two 
large lights at the street entrance. At thi 
hotel five 50-candle lamps and one of 100-can 
dle furnish a genial and pleasant light. 

During part of the exhibition the Bern 
stein lamps, 14 in number, with an aggre 
gate of 775 candle power was the entire load 
on a 35 arc light circuit of the Brush system, 
a rather severe test, but perfectly satisfac 
tory as to resulting illumination. 

The American Leather Link Belt Com 
pany has a fine showing of belting, and th 
driving belt of the temporary plant in th 
Oneida Community Building is of this form 
of belt. Schieren’s perforated belting makes 
part of the same exhibit. 

The Western Electric Company, repre 
sented by Mr. C. H. Rudd, had on exhibition 
and at work in a practical way, that gentle 
man’s ground alarm system of testing elec 
tric light (arc) circuits in operation. Briefly 
described, this apparatus consists of two 
condensers, one either side the dynamo. 
The opposite plates of these are connected 
to ground through a common path and an 
annunciator drop. The fall of this drop 
closes a bell circuit contact, which may be 
common to several circuits. When a ground 
comes on the circuit, this may either dis 
charge the condensers or charge one and 
discharge the other, and in either event the 
drop of the shutter is assured, and notice 
thus given of the ground. 

The P. & B. wire is shown by samples, 
and the portable lamp stand aids for incan- 
descent lamps, are also exhibited by Mr. C. 
H. Cone, of Ansonia, Conn., who represents 
the Electrical Supply Company. Mr. Cone 
was formerly of Chicago and later of Kan- 
sas City. . 

The Washburn & Moen case contains hard 
drawn copper wire of varied sizes from 
number 39 B. & S. up to number 12, and 
rods of one-eighth and up to three-quarters 
diameter. A sample of two and three-eighth 
inch cable of steel strands which is claimed 
capable of 180 tons strain, an assortment of 
flexible cords and some smaller cables make 
an attractive showing, and the motto ‘‘ Help 
Yourself,” keeps somebody replacing the 
valuable little hand books which are given 
away. 

The Sawyer-Man Electric Company ex- 
hibited a few lamps and distributed some 
interesting reading matter. 

Mr. C. R. Botsford reports the Non- 
Magnetic Watch Company’s wares rapidly 
increasing, based on the splendid success of 
their timekeepers and the undeniable fact of 
their non-magnetic qualities. The exhibit 
in Mr. Botsford’s show-case was the admira- 
tion of the ladies and the envy of the men. 
Certainly these gems are worthy of all com- 
mendation, not only as timekeepers but as 
works of art—many of the smaller speci 
mens having most beautifully enamelled and 
decorated cases, adorned with jewels. The 
non-magnetic watch is well to the front, 
especially among electric light men. 

The Butler Hard Rubber Company had a 
show of battery cells, tubing, etc., which 
interested all the battery men, as well as 
the electric light manufacturers seeking fine 
insulation. 
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Military Portable Electric Light Plant. 
The accompanying illustration shows a 
new production of the engineering firm, 
Messrs. Sautter, Lemonnier & Company, 
Paris, for the following description of which 
ire indebted to London Engineering : 
consists of a tubular boiler (Dion, 
iton and Trepardoux system) ; this gen- 
yr is easily taken to pieces, cleaned and 
iired, and steam can be raised to working 
pressure in 20 The mechanical 
| electrical part of the apparatus consists 
. Parsons turbo-motor, of which MM. 
Sautter, Lemonnier & Company possess 
license in France for applications to 
itary and naval purposes; the speed of 
motor is 9,000 revolutions per minute, 
the dynamo is driven direct from it ; at 
speed it gives a current of 100 amperes 
h and from 55 to 70 volts; the intensity 
he light is from 5,500 to 6,000 carcels. 
carriage upon which the whole of this 
is carried on four 
with gun-metal 
intings ; more easy to repair 
en in service than if they were wholly of 
The weight of the carriage is three 
s, Which is one-third less than those of 
ier patterns; a light covering protects 
whole of the working parts. The car- 
ve carrying the projector is provided with 
drums, each holding 100 meters of 
le of the concentric conductor type. 
In marked contrast to the powerful pro- 
tor are the tiny ones made by Messrs. 
utter, Lemonnier & Company which 
ma part of the model of the Suez canal, 
d are but five millimeters in diameter. 
Che second illustration shows a powerful 
»jector made by the same firm, portably 
yunted, separate from the steam and elec- 
ic plant, and adapted to military field 
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— The plans for the Oakland (Cal.) new 
ctric light plant have been completed by 
eorge Carleton, superintendent of the 
lice and Fire Alarm Telegraph. They 
ovide for 340 dights and 100 miles of wire, 
id the plant, if it is decided to adopt it, 
1] cost $64,000. 

— The Commercial Electric Company, 
f Detroit, has secured the contract for fur- 
shing Frederick Stearns & Company’s 
iboratory with an electric lighting plant 
hich will, to a considerable degree, sup- 
ant the use of gas, despite the fact that the 
rm is its own manufacturer of the latter. 
— The Westinghouse interests have 
cured a big contract at Washington, D. C. 

They will shortly erect an electric light 
lant in the finest portion of that city. The 
Vestinghouse engines and system of incan- 
scent lighting will be used. Mr. C. H. 

Jackson is president of the company, and 
he work will probably be completed by 
yecember 1. 

— The Electric Light and Power Com- 
iny, at Milford, Mass., has purchased a 
cond-hand 250-light dynamo, which will be 
ised in place of the 400-light machine. The 
irge machine generated much more elec- 
icity than was needed ; the new machine 
better adapted to the wants of the com- 
iny, is not so expensive and can be oper- 
ted at less cost. 

President Buck, of the Woburn 
Mass.) Electric Light Company, has issued 
circular to the stockholders relative to the 
yndition of the company. He says that 
he @ew light station, a brick structure, is 
ymplete; that it fitted with modern 
quipments and the most approved appa- 
itus. The new plant bas a capacity of 
,600 lights. They propose to furnish light 
yr residences also. The present income is 

$20,000 per annum. 

—— The City of Jacksonville, Iil., has 
even electric light towers, which are used 
or lighting different portions of the city. 
‘here is one 125 feet high in Central Park 
on the square. Owing to the extreme height 
f these towers and the small illumination 
they give, the council is talking of taking 
the towers down and substituting lights 
hanging lower down, as, owing to the 
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number of trees in the city, the towers 
afford but little light on the ground. 








Amesbury, Mass., has increased the capital 
stock from $35,000 to $50,000. The par 
value of the stock is $100 per share. 


—— The Wissahickon (Pa.) Electric Light 
Company are adding to their plant a large 
boiler, an 80 horse-power engine and two 
dynamos, in order to supply the demand for 
200 additional lights. 


The Electric Light Company at | 


—— The H. H. Mills Electric Light Co., 
of Carthage, N. Y., has accepted the Whites- 
town contract, and will put in an electric 
light plant at that place. 


—— The corporation of Campbellford, 
Ont., will receive tenders for putting in a 
system of street and domestic lighting. 
Tenders must be accompanied with plans 
and specifications. 


—— The Woburn Electric Light Com- 








PorTABLE ExLectric Licut A 


—— The electric light station at Holley, | 
N. Y., was opened on Thursday evening. 
A throng far exceeding the capacity of the 
building, visited the station and commented | 
upon it from 8 to 11 P. M. 


—— The District of Columbia commis- 
sioners will receive proposals unti] Novem- 
ber 1 for lighting the District by gas and 
electricity for one or five years. Particulars 
will be furnished on application. 


PoRTABLE PROJECTOR OR 





A new 154 horse-power Root boiler is 
being put in position for the Lawrence 
(Mass.) electric light works. 


Somerville, Mass., will hereafter be 
lighted almost entirely by electricity. A 
contract will be made with the Somerville 
Electric Light Company for 140 arc lights 
and 275 incandescent lights, for $20,000 per 











pany, Woburn, Mass., has made contracts 
to light Woburn, Winchester and Stoneham, 
and has secured the right of way to Lexing- 
ton, which place they will probably light 
as soon as poles can be erected. 


PPARATUS FOR MiniTary USE. 


—— The Berkeley Springs (W. Va.) Man- 
ufacturing and Improvement Company will 
be chartered, it is stated, to erect an electric 
light plant and water works. 


—— The Orient Electric, Water and Gas 
Company have signed a contract with the 
Middlesborough, Md., Town Company to 
build electric light plant, water works, gas 
works and an ice factory. Theelectric light 
plant will be put in at once. 


— 





Miurrary SearcH Lieut. 


—— H. M. Cake, proprietor of the Nor 
mandie, Washington, D. C., is taking ad- 
vantage of the summer season, and has just 
put in 600 incandescent lights. 


—— A permit has been issued to the 
Citizens’ Electric Light and Power Com- 
pany, of Covington, Ky., to erect an iron 
building on the east side of Madison avenue 
between Fourth and Fifth streets. 





‘year for three years. 








—— Traverse City, Mich., is now illu- 
minated with the electric light. 

—— Chariton, Iowa, is going to put in a 
1,000-lamp incandescent light plant. 

—— Meriden, Conn., is rejoicing in the 
brilliancy of 28 new arc street lights. 





The West Troy street lighting plant 
has arrived and will be operated this week. 


—— The Thomson-Houston Company are 
putting up electric lights in Goldsboro’, 
N. C. 

—— The Chester (Pa.) Electric Light and 
Power Company has declared a dividend of 
two per cent. 

—— Montreal is much pleased with the 
incandescent street lights which were lighted 
last week for the first time. 

—— A new Edison station, with a capac- 
ity of 25,000 lamps is said to be contem- 


‘plated in Milwaukee, Wis. 





Mayor Latrobe, of Baltimore, has 
arranged with the Brush Company to light 
the city until the September meeting of the 
council, 


— Franklin, Tenn., seems to be a fer- 
tile field for the electric light men just now. 
Electric lights will be introduced imme- 
diately. 





The progressive proprietors of Con- 
gress Hall, Lyons, N. Y., are bound to keep 
abreast of the times, and are putting in elec- 
tric lights. 

—— Theincandescent lights are being gen- 
erally introduced for the lighting of stores in 
Birmingham, Conn., and are meeting with 
good success. 

—— The Gas Light Company, of Bath, 
N. Y., bas canvassed part of the village, and 
obtained over 120 customers for its system 
of electric lighting. 


—— The Gloucester (Mass. ) Electric Com- 
pany is putting in a new alternating electric 
dynamo forincandescent lights. This makes 
the fourth dynamo placed in position at the 
station. 





The Alabama Gas, Electric Light 
and Power Company, of Mobile, has been 
granted a franchise to erect gas and electric 
light plants. The company needs an electric 
light outfit. 





The effort to raise $2,000 among the 
residents of Llewellyn Park, Orange, where- 
with to maintain 20 electric arc lights in the 
park, is meeting with such success as to 
make it reasonably certain that the lights 
will be put up. 

—— Messrs. Leonard & Izard have ob- 
tained the contracts from the State of Wis 
consin for the electric light plants to be 
installed in the schools at Delavan and Janes- 
ville. The Edison system will be used and 
the contract includes the entire plant. 


—— Theelectric light company in Spring- 
field, Mass., has offered to pay for an expert 
forester to superintend the cutting of the 
foliage there when necessary in construc- 
tion work, but the improvement society and 
the mayor have not yet selected their man. 


—— The Troy Electric Light Company, 
Troy, N. Y., re-elected their former board 
of trustees, and the trustees elected A. F. 
Powers, president; George H. Morrison, 
vice-president ; C. P. Kimball, secretary and 
treasurer, and Joseph A. Powers, superin- 
tendent. 

— The new electric lights have just 
been turned on in Galveston, Tex. There 
are at present 105 arc lights swung at the 
center of street intersections, and this num- 
ber will soon be augmented to 175. It 
requires about 43 miles of insulated wire to 
give the service. 
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The Pond Engineering Com- 
pany, through their Omaha office, will 
furnish and erecta 250 horse-power Arming- 
ton & Sims engine, for the Sioux City, 
Iowa, electric lighting station. They have 
also contracted with the Laredo Improve- 
ment Company, of Laredo, Texas, for 
an 80 horse-power Armington & Sims 
engine, a 120 horse power boiler, with the 
necessary feed pump, heater, injector, etc., 
for a complete steam plant to be used in 
running the electric railway line in that 
city. 

The Ball Engine Company, of 
Erie, Pa., manufacturers of high speed 
automatic engines, have made among their 
late shipments the following: Lonia Electric 
Light Co., Ionia, Mich., one 100 h.p.; Buf- 
falo Street Railway Co., Buffalo, N.Y., one 
150 h.p.; Electric Construction Co., Bing- 
hamton, N. Y., three 100 h.p; Schuyler 


Electric Co., Yonkers, N.Y., one 125 h.p.;- 


H. M. Sciple & Co., Weatherly, Pa., one 
100 h.p.; Bay Ridge Resort Electric R. R. 
Co., Bay Ridge, Md., one 60 h.p.; Chandler 
Iron Co., Ely, Minn., one 25 h.p.; Willia- 
mette Bridge Street Railway Co., Portland, 
Oregon, one 80 h.p.; Marion Elec. Lt. Co., 
Marion, O., one 80 h.p.; Ed. Stephenson, 
Waco, Texas, one 35 h.p.; Denver Elec. 
Illumin. Co., Denver, Col., one 125 h.p.; 
Pueblo Light, Heat & Power Co., Pueblo, 
Col., one 100 h.p.; Brainard Milling Mach. 
Co., Hyde Park, Mass., one 35 h.p.; Amer- 
ican Paper and Pulp Co., Tiffin, O., one 35 
l.p.; Metropolitan St. Ry. Co., Portland, 
Ore., one 85 h.p.; Brooklyn St. Ry. Co., 

Cleveland, O., three 125 h.p.; Juan Bon- 
nister, City of Mexico, one 60 h.p.; Johnson 
Company, Johnstown, Pa., one 50 h.p.; 
Seattle Gas and Electric Light Co., Seattle, 
Wash., one 125 h.p.; Hygia Hotel Co., Old 
Point Comfort, Va., one 60 h.p.; Electric 
Supply and Constr. Co., Seattle, Wash., one 
80 h.p.; Edison Elec. lum. Co., Paterson, 
N.J., one 150 h.p.; Pierce City Water Co., 
Pierce City, Mo., one 60 h.p.; Tatam & 
Bowen, San Francisco, Cal., one 50 h.p.; 
Pendleton Elec. Lt. Co., Pendleton, Ore., 
one 100 h.p.; 8. D. Elliot, Milford Centre, 
O., one 50 h.p.; Cincinnati Street Railway 
Co., Cincinnati, O., two 150 h.p.; Central 
Passenger Railway Co., Louisville, Ky., 
two 150 h.p. 


The Rhodes & Keese Electric Co. 
of Los Angeles, has obtained the contract 
for furnishing the Redondo Beach Hotel 
throughout with electric lighting and other 
apparatus, costing something over $10,000. 
The Rhodes & Keese Company is made up 
of Messrs. 8S. J. Keese, T. H. Rhodes, W. I. 
Keese, J. F. Cosby and G. Wiley Wells, 
with the Southern Calfornia bank as treas- 
urer. Mr. 8. J. Keese is president. He has 
been the agent of the Thomson-Houston 
Electric Company in that section and organ- 
ized the Pasadena Electric Light Company. 
T. H. Rhodes’ reputation as a first-class 
electrician is well known throughout South- 
ern California. His work has been satis- 
factory and he has enjoyed a lucrative 


business, 
———_ -<—- 


At the annual meeting of the stockholders 
of the Franklin Electric Co., Chambers- 
burg, Pa., the following board of directors 
was unanimously chosen: S. Z. Hawbecker, 
W. G. Nixon, B. M. Nead, John G. Orr, 
G.W. Britsch, Jacob Fendrick and John R. 
Kerr. The board was subsequently organ- 
ized by the election of S. Z. Hawbecker, 
president ; John G. Orr, vice-president ; W. 
G. Nixon, secretary; Van T. Haulman, 
treasurer; W. L. Ritchie, general manager; 
Jacob Fendrick, assistant genera] manager. 
John G. Orr was elected treasurer to serve 
during the temporary absence of the trea- 
surer, Van T. Haulman. 





A Promising New Sane. 

The Short Electric Railway Co. has been 
incorporated with a capital of $1,000,000, 
under the laws of Michigan, and isa Cleve- 
land enterprise. The poles, line appliances, 
trucks, wheels and motors for the electric 
street cars, which they will put in operation, 
will be manufactured there, and the head- 
quarters of the company will be at the office 
of the Brush Electric Company, Cleveland, 
Ohio. . The Short Company is losing no 
time in bringing the new Brush motors into 
service, and a number of them are already 
being made at the Brush works. On July 
26 the stockholders met in Cleveland and 
elected the following directors : 8. H. Short, 
G. W. Stockly, C. F. Brush, J. J. Tracy, 
J. Potter, W. W. Leggett and N. B. Abbott. 
Mr. Leggett resides in Detroit, and Mr. 
Abbott’s home isin Columbus. The other 
directors are residents of Cleveland. The 
first meeting of the board of directors was 
held in the office of the Brush Electric Com- 
pany, when 8. H. Short was elected presi- 
dent and general manager ; J. Potter, vice- 
president, and W. W. Leggett, secretary 
and treasurer. 

Mr. Potter is reported in the Cleveland 
Leader as making the following statements 
concerning the organization and plans of the 
new company : ‘‘The idea of the Brush Elec- 
tric Co.,” said Mr. Potter, ‘‘in securing 
control of the Short electric railway system, 
which we consider the best in the country, 
was to take advantage of the business it 
offered and to open up the large market 
which exists for the sale of electric genera- 
tors and motors. The new company has 
large contracts on hand and is negotiating 
for others. We have commenced operations 
and expect to do a very heavy business this 
fall. We expect to pay from thestart. The 
new company acquired the business of S. 
Hl. Short & Company, of Columbus, O., 
who controlled the Short inventions.” The 
same paper quotes Mr. Short as follows 
concerning his system : ‘‘ It differs from all 
other electric railway systems in that we use 
two wires Overhead. These two wires are 
cut into sections so arranged that each 
section receives power only for operating the 
cars upon it. If there is no car on any one 
scetion there is no power in the wires of that 
section to injure persons or animals. There 
is no electricity on the rail, as I consider 
that dangerous to life and property. All 
our power is retained 20 feet above the 
ground. A fallen wire can be handled with- 
out receiving a shock. We can run cars up 
to any speed and go up hill as fast as on the 
level. We lose no power at the ends of the 
line. In St. Louis our cars are running 20 
hours a day, covering 120 miles each, and 
the armatures and magnets never burn out. 
In Huntington we heve a road paying 20 
per cent. on the capital invested. We have 
a great advantage in the use of the Brush 
motors and generators. These appliances 
have lately been devised by Mr. Brush for 
street railway work and are entirely new to 
the electrical fraternity.” 

——___ome 
Electricity in Mining. 
{From the St. Louis Globe-Democrat. } 

Electricity is going to revolutionize min- 
ing, as it has already done some other indus. 
tries, and the time will come when it will be 
the sole force used for bringing up gold and 
silver. Even now you can have an electric 
plant which will light up your tunnels, run 
your tramways, operate elevators in your 
shafts and work your drills. 

Ten men with drills operated with electric- 
ity can take out as much ore and tunnel as 
far as 100 men with picks, shovels and 
blasting material. The wages of 90 men 
would soon pay for an electric plant. Be- 
sides, you can light your building and save 
insurance and oil. 

—_*2.- - 
Which Shall it Be? 

An inquiry has been instituted to de- 
termine the best word to express execution 
by electricity. The answers as far as re- 
ceived are remarkable for the variety of 
suggestions. Among them are elektrophon, 
electricize, electrony, electrophony, than- 
electrize, thanatelectrize, thanatelectrisis, 
electromort, electrony, electrotasy, fulmen, 
electricide, electropcenize, electrothenese, 


electrocution, electroed, electrostrike, and 





finally joltacuss.or voltacuss. 
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ELECTRIC POWER NEWS. 

* * A large number of the electro-matrix 
machines, the invention of Mr. G. A. Good- 
son, of Minneapolis, are being manufactured 
in Chicopee, Mass. 


** The Newark, N. J., City Clerk’s 
office in the City Hall will scon be equipped 
with several revolving fans. The Daft Elec- 
trical Company is now at work on them. 


* * The Boston Journal says that the 
Suropean Electric Welding Company has 
voted to increase its capital stock $100,000, 
making its total capital stock $1,600,000. 


* * The movement in Denver, Col., to 
build an electric line west of the Platte is 
making good progress.’ It is a spontaneous 
idea with the owners of property, and they 
appear tc be determined to put it through 
without delay. 


* * The Chattanooga, Tenn., Electric 
Railroad Company will lay a double track 
on their line on Broad, Second and Walnut 
streets. The first change to electricity on 
the lines purchased of the City Street Rail- 
road Company will be on the mountain 
line. 

* * The electric car which was tried over 
the Germantown Passenger Railway, Ger- 
mantown, Pa., several weeks ago, was given 
a trial last week over the Lehigh Avenue 
Railroad and gave general satisfaction. It 
was run on the People’s Line as far as 
Lehigh avenue and switched on to the tracks 
at the latter place. 


* * The Denver (Col.) board of super- 
visors has decided that the ordinance by 
which the tramway company was originally 
empowered to lay an electric road said noth- 
ing which forbade the use of overhead wires. 
The enterprise was thought by the super- 
visors to be one of public importance and 
should not be impeded. 


* * The Woodland street car line at 
Cleveland, Ohio, will not be operated by 
electricity until next spring. The owners of 
the road will experiment with storage bat- 
teries during the coming winter and will see 
how the motor system works during cold 
weather. Next spring the best of all the 
systems will be adopted. 


* * The Westinghouse Machine Co., of 
Pittsburgh, Pa., report that their business is 
unusually active for this seasun of the year. 
Their sales during the months of May and 
June were simply phenomenal, and the out- 
look for a continuance of such sales is 
good. The orders received by them for the 
first 20 days of July, amount to 48 engines, 
footing up to over 3,000 h. p. 


** The 10 days within which Mayor 
Whelan, of Troy, N. Y., could veto the 
electric railway franchise having expired, 
the franchise is now formally in the posses- 
sion of the Troy and Lansingburgh Com- 
pany. The work of erecting the poles and 
stringing the wires along the line of the road 
will now be prosecuted with the utmost 
despatch. It will not be long before the 
electric cars will be running from the Iron 
Works to Waterford. 


* * Major Butman who is putting in the 
electric railroad at Saratoga, N. Y., was in- 
terviewed by a gentleman of Ballston, who 
is largely interested in the advancement of 
this village until it takes its place among the 
live villages of the state. He says Major 
Butman will extend the electric railway to 
Ballston, provided he can get the right of 
way through the towns and village. A 
meeting of the citizens will probably be 
called at an early date to consider the 
matter. 

* * Supt. Fox, of the Key City Electric 
Motor R. R. Co., Dubuque, Iowa, has re- 
ceived a telegram from New York announc- 
ing that the iron for the motor line had been 
shipped from Johnstown, Pa. This is the 
news for which the company has been waiting 
for months and will be received with pleasure 
by all except those who have so bitterly 
fought the motor project and thrown in its 
way every obstacle possible. The cross 
wires are now being stretched and hereafter 
the work will progress with great rapidity. 














Inpex ¢ OF y inven ENTIONS FOR WHICH star TERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING AUGUsT 
6, 1889. 

408,205 Regulator for dynamo Gogtele machines; 
Hermann R. Boissier, New York N. Y. 

408,206 Dynamo electric Machine ; Bermann A. 
Boissier, New York N. Y. 

408,224 Electric slisealion apparatuy ; Willard 
Eddy, Haddam, Ct. 

408,231 408,232 Means for propelling vehicles ‘1 
secondary batteries. 408,233 Vehisen motor ; \\ i] 
liam W. Griscom, Haverford College, assignor 
Electric Dynamic Company, Philadelphia, Pa. 

408,265 Commutator for electric machines ; § 
ney H. Short, Columbus, Ohio. 

408,269 Electric drill; Imle E. Storey, Boulder, 
assignor to the Storey Electric Drill and Power ( 
of Colorado. 

408,279 Zinc electrode for grants batteries : 
James B. Williams, Oakland, Ca 

408,287 Secondary battery ; smiisais D. Botto: 
New York, N. Y. assignor to John B. Tibbi 
Hoosic, N. Y. 

408,295 Electric meter ; Sebastian Z. de Ferra: 
Hampstead , County of Middlesex, England. 

408,327 Telephone system; John R. Smith, Ne 
ge ‘ 

08,333 Governor for electric motors ; George | 

Whittinghosn, Baltimore, Md. 

408,358 Carbon for electric lighting ; Carl A. 
H. Schroeder, London, England. 

408,367 Secondary battery; N. B. Aldrich, Fa 
River, Mass. 

408,399 Elevator alarm indicator; Ernst A» 
thelm, Pittsburgh, Pa 

408,403 Dynamo electric machine ; Sebastian / 
de Ferranti, Hampstead, County of Middlesex 
England. 

408,465 Method of magnetically reducing friction 
Mark W. Dewey, Syracuse, N. Y. assignor to Dewey 
Corporation, same place. 

408,468 Magneto electric individual switching 
apparatus ; John W. Dunlap, Sr., Pittsburgh Pa 
assignor by direct and mesne assignments of part 
to Robert J. Shaw, Charles R. Mair, and Willis I! 
Rowe, all of same place. 

408,478 Shield and reflector for incandescen 
lamps ; George Gibes, Milwaukee, Wis. 

408,484 Electric lock; Louis Huebner and Ru 
dolph Busse, Schweidsnitz, Germany. 

408,503 Trolley track; James H. Morley, Florenc« 
assignor one-half to George Nightingale, Holyok« 
Mass. 

408,518 System of electric distribution ; Frank 
L. Perry, Chicago, Ill. 

408,544 Electric railway 
Sprague, New York, N. Y 
Electric Railway Co. 

408,574 Method of introducing molten insulating 
— into one conduits ; David Brooks 

, Phiadelphia, F 

‘anne Electric Sides Stanley C. C. Currie 
Philadelphia, Pa.. assignor to United Electric Im 
provement Co., Gloucester City, N. J. 

408,607 Electric drinking vessel; Frederick W 
Flint, Mount Airy, Ga 

408,629 Method of producing battery solutions ; 
W. P. Kookogey, Broooklyn, N. Y. 

408,638 Contact arm for electric railway motor 
cars ; Charles J. Van Depoele, Lynn, Mass. 

408,639 Underground conduit for electric rail 
ways. 408,640 Multiple motor, electric locomotion 
408,641 Alternating current motor. 408,642 In 
ductional electric motor ; Charles J. Van Depoele, 
Lynn, Mass. 

408,647 ; <n resistance ; F. O. Blackwell, 
New Yor 


system ; Frank J 
., assignor to Spragur 


408,666 atte battery ; James F. McLaugh 
lin, Philadelphia, Pa. 

408,671 Railway signal; Joseph W. Riggs, St 
Paul, assignor to the Riggs Electric Traveling Dan 
ger Signal Co., Minneapolis, Minn. 

408,676 Electric call bell; Thomas J. Smith 
Brooklyn, N. Y., assignor to E. 8. Greeley and Co., 
New York. 

408,678 Electric switch ; Walter Thompson, Or 


ange, N. J 
ENGINEERING DEPAR MAN ONIVERSITY. 
» ——UNIVERSITY. 
Courses in Civil, Mechanical and Mining Engineering, 
and Manual Tec hnology. 12 Professors, 10 Assistants, 
two buildings,extensive faciliti fi 












annum. Free course in highway ¢ 
catalogue of this or Academic, Law, Medical, a a 
aia or Pharmaceutical Dep Jartments. addre 

ILS WILLIAMS, Bursar, NASHVIL. LE, “TENN. 





C. M. BLANCHARD, 
Electrical Contractor and Engineer, 
429 Walnut Street, Philadelphia. 


Estimates given “and contracts made for 
Incandescent and Arc Lighting, Electrical 
Street Railways etc. 

Steam and Electrical Plants of any System 
furnished complete. 


FOR SALE. — Machine Shop and 

Foundry, in the City of Big Rapids. 
7,000 population; also an electric light plant 
of 40 are lights. Best Water Power in the 
State. Business prosperous and well es- 





tablished. Reason for selling is that the 
estate must be settled up. For particulars 
address 


LOIS A. HUDNUTT, Administratrix, 
Bie Raprps, Mick 
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FOR RENT, with abundant power. 
Factory floor 200x65 feet, North 10th 


Street, Brooklyn, N. Y. Light on both 
sides ; two elevators. Floor new, has never 
been used. Steam heat, automatic sprink- 
lers; insurance cheap; very desirable for 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 











electrical manufactory. Address THE E. S. GREELEY & CO.. 
F. R & F. J. VERNON, 5 ano 7 Dey ST., New Yorn. 
201 Lafayette Ave., Brooklyn, N. Y. 
| W.R. OSTRANDER &CO. 
AMERICAN } 21, 238 Sa AEE 6 et. aay YoRg, 
L eather Link Belt Go. SPEAKING T TUBES, a8, WHISTLES 








“american, Patent Electric’ & NUNCIAT( fant Belk: 





FACTORY, 

Leathe ypc 

F Link Send for Illustrated 
d p Catalogue. 


Relting 
pnw 
| DYMAMOS. 


WM. MARSHALL, 


CONDENSERS “== 
Standards aSpecialty 


Rooms 2 and 4, University Building, New York. 











 CTORY, RY 8T., 
Fa CORY Ai ier srneer,” NOW YORE 
NEW YORK. CHICAGO, BOSTON. PHILA. MOULDING For Eee ork 





Wooden Dynamo Frames, Etc. 


John A. Robertson, 393 Federal Street, 
Boston, Mass. 





WALTHAM 





NOTICE TO THE TRADE. 


UA. OL. 





BOCART, 
22 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glar Alarm, Gas-L ighting 
ttachments, and othe: 
electrical appliances con 
nec! therewith, all of 
which are manufacture? 
exclusively by him, and 
are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
other, on account of their 
superior workmanship, 
and practical utility. 
Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
Patents in the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated Circulars, 
Price-lists and discount 
sheets forwarded to the 
Auto- trade on application, ac- 
matic. com: jed with busines 





WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutcly non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 
“one tire. LOW PRIC 


= PHaNnN Ss 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &&, ac. 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED, UPON. 


EVERY GENUINE POROUS OUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 








No.9 
Barth- 
oldi. 








BATTERY LAMPS. 
HICH EFFICIENCY. 




















GONDA 


MARK 


PATENTS 


NOV.16, |880 may 2 
JAN, | -'64. JANG 


AUG 1] -'85. AUCS 


MCH.27-'88. APE 4 





GENUINE “ GONDA POROUS CUP’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA” BATTERY COMPLETE. 





W. H. Sawyer, Secretary and Electrician. 


~ AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished |nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


se oe ae \ cvaaeD OFFICE AND AN- 
THDUorIOw AMRtAt LEAD - ENCASED WIRE, 
AND UNDER- 
UMD CABLES, BT¢ ¢., Avr € 


OFFICE AND FACTORY, No. 67 svewane or. PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. adhemem, Agent. 


DetrtEletrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEawGV YoRE. 
Manufactory, Fiushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Fleetroliers # (lombination Fixtures 


UNSURPASSED FACILITIES 
the most approved designs for any system of 
Special designs INCANDESCENT LIGHTING. architects and 
decorators faithfully anette. 

















 ) 
ROE mane 





For producing 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


Go - 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL HOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


EDISON LAMSYKP ss. 


FROM > 0 3G =. GINDLE POWER. 
ai) 0 40 ( [\)R VOLTS. 


For Battery or Dynamos, 


D. W. Baker. 











CATALOGUE ON APPLICATION. 


E ISON LAMP C0., HARRISON, N. J. 
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(No. 197.) ToRPEDO STATION, Sy - os Executive OFFICE, RI 

Newport, R. I., March 11, 1887. WESTERN UNION TELEGRAPH COMPANY. Cl 
THE OKONITE CoMPANY, 13 pe Row, -~ — — ; New York, June 6, 1887. 
Gentlemen :—The sample of lead covered sent here for examina- : Z ute 
tion shows an insulation resistance of 1250 megohms per nautical aij ae the Onaahe Drea hee eee Sap tet enteng nv ; 
mile after twenty-four hours in salt water. The insulation of one ones veer aatlidatany , g ) » has 
ee Rea I have yet to learn of the first case of deterioration of the core that 
. ¥ woah ae has passed under my inspection, although, in amount, it figures up 
The ae en. me + PGOOLRICH several hundred miles, and is used in both aerial and underground 

Commander and Inspector of Ordnance in charge of Torpedo Station. cables. Truly yours, — 
In Dec., 1888, Commissioner Goodrich wrote fully corroborating the above. “Zh GEORGE A. HAMILTON. ig 














CHAS. A. CHEEVER, WILLARD L. CANDEE, 


President. Treasurer. 


























, 
a New ENGLAND TELEPHONE & TELEGRAPH COMPANY, y “+ CHICAGO SECTIONAL ELECTRIC UNDERGROUND COMPANY, 
50 Pearl St., Boston, Mass., April 11. 1887. Room 1022, Chicago Opera House Building, 


W. L. Cannes, Treas., The Okonite Oo., New York. . wh OF . 
Dear Sir :—It affords me pleasure to state that the Okonite PARK — — a a Cuicaco March 27, 1886. 

Insulated Wires, furnished our Company during the past year, have : ea thas bee, 
given good satisfaction, Our tests (both practical and scientific) have Gents :—In reply to your inquiry, I would say there have been 
placed in our conduits during the past year over 100,000 feet of 


been very severe, as to Insulation, Toughness and Durability. I a a . é ‘ 
y ~ y —_—_— . your wire which, upto the present time, has not caused a single 


cheerfully recommend it as a first-class Insulated Wire. é : v o u 
Yours truly, complaint. Such of our lessees as use it speak of it very highly. 


J. N. KELLER, Yours truly, 
General Manager. N. Y. F. W. CUSHING. 


January 9th, 1889, William J. Denver, then General Manager, wrote fully 7-1 Supt. Chicago Sectional Underground Co. 
confirming the above. WA 


BALL AUTOMATIC CUT-OFF HIGH SPEED ENGINES, 


EEikz, PENNA. 


INSULATED WIRES & GABLES 

















The only Governor that gives absolutely the same speed under all 
changes of load or boiler pressure. 


ESPECIALLY ADAPTED TO ELECTRIC LIGHTING AND ELECTRIC RAILWAYS. 


CHARLES R. VINCENT & CO., 


is CORTLANDT ST ., NEVYT WORES. 
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" ELEGTRIGAL SUPPLY GO. 
ANSONIA, CONN. 


Western Office & Warehouse, 


171 Randolph St., Chicago, lll. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


WRITE FOR OUR 


NEW No. 647 CATALOGUE. 


Eastern Selling Agents, 
T. F, Hunter & Co., 33 Church St., New York City. 





No. 647. D1amonp CaRBon Battery. 


EANSAS CITY OFFICE, 505 Delaware Street. 


EVERYTHING IN ELECTRICAL HOUSE GOODS | . ' 





NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Treasurer. 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 
This Company has Manufactured the 


», Largest Belts made in the World for the 
e)priteiva elevators at Chicago, Buffalo and 





























‘ - We meke a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SALESROOMS. 
San Francisco, 14 & 16 Main 8t., 


etiindetette. 308 Chestnut St., 
Atlanta, 16 Decatur St., 


2 Summer St., 








Repnstein Electric (io. 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 





The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
Chicago Office, 80 Adams Street, George Cutter, Agent. 


THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
” Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, ~ 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
: Turn Buckles, Ete, 











Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles st., 
Baffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 West 12th St., 
Richmond, 1206 East Main St. 


Chicage, “Tet Lake St., 
S:. Louis, 907-911 North Main S8t., 
Denver, 1601-1611 17th St. 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Peurl St. 
Cleveland, 176 Superior St., 
European ranch, Hamburg, Germany, Pickhuben 5. 


THE TRENTON ENGINE.|Sperry Electric Company, 


ean aan. Factory, 194 to 198 So. Clinton St, Chicago, I. 


POSITIVE EXHAUST. 
ECONOMY, DURABILITY AND CLOSE REGULA- 


ON re EED 
PAGE TRON Trenton, N, J., B’ldrs 


F. Van Winkle, 91 Pinan St.'N.Y. Agent, 


(Freithafengebiet). 





Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 























HYDRAULIC PRESSES. 


THE LEHIGH VALLEY 
ALL VARIETIES. 


PUMPS, VALVES, GAUGES AND FITTINGS, | C 3 E 0 S oTI N G C 0. 


PUNCHES, SHEARS, BUFFING MACHINERY, &./ Poot of Washington St., Jersey City, N. J. 
WATSON & STILLMAN, . | Creosoted Lumber, Underground Con- 
210 East 43p STREET, New York City. Poles, Piling and Ties 


| duits, Telegraph 
Special Attention to Electrical Work. 


| Furnished. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first tateeSaction of the Electric Tele; am Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive capacity. 

Send for Price YL ists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 








vice.’’ Sent free on application. 
New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE ST. 





POOODR CH A HARD RUBBER E 


AKRON, QHIO. | / 
rr a ers of * Hall ; 
HARD RUBBER ‘GooDs: 
for REAECTRICAL purposes 


SPECIALTIES OF ALL KINDS TO ORDER 
=> Senc E.< 


_ terete = 


— — 


FOR ATALOGU 


S.¥. L; HOM MEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








EE i 


Sort rT RUBBER Goons EY 
For ELECTRICAL PurPoses | a 


* PURE Rusacr Tare « Fav TION _. JAPE 


Cc} — 


T I 


“BF i Co. 


AHRPON RUBBER WORKS 
: AKRON, OH/O. 


—— 


S. Y. LLHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
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E"*ARADAY CARBON Co., 
LIGHT GARBONS, 


PITTSBURGH, PA. 
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JOHN A.ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
(fice and Annunciator Wire. 





AND ALL OTHER KINDS OF 


Insulated Electric Wires and fjables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 








=MACNET WIRE= 





NEW YORK OFFICE AND WAREHOUSE, 117 & 1i9 LIBERTY ST., 
=. L. SHIPYrYT, Secretary. 





Chicago Office & Warerooms, WORKS: San Francisco Office & Warerooms 
171-173 Lake St., TRENTON, N. J. | 8 California St., 


Geo. C, Bailey, Manager. S. V. Mooney, Manager. 











my AND ONOUR 
. BOILERS” 








TELEPHONE COMPANIES 


Spragne Improved tne. Mat 


STREET RAILWAY WORK 


= Sv PrERIOF: 

















to any other machine which was ever 


devised for the same service. 








We claim the following advantages for our 
Street Railway Equipment: 

Flexible Suspension, Noiseless Cearing, 
Gears, Pinions and All Parts Indenpendentiy 
Removable, Brushes of a New Design and Perfec- 
tion as Regards Ease of Running, Motors move 
in Either Direction with Equal Facility, Single 
Movement Control from Either Platform with- 
out the use of any Wasteful Resistance. All wear 
reduced to a Minimum, Best Mechanical and 
Electrical Construction and Workmanship. 








Address all communications to 


Sprague Electric Railway & Motor Go. 
16 & 18 BROAD ST., NEW YORK. 


IMPORTANT 


TO ALL INTERESTED IN 


AMERICAN EXPORT TRADI 


EXPORT AND FINANCE is a weekly journal 











| devoted to the interest of the American Manu- 
| facturer, Merchant, Banker and Exporter in 


opening up and extending American trade and 


| commerce with the South American Republic, 


TRANSPOSE YOUR METALLIC CIRCUIT OR PAIR CABLES. 


| 
| 
USE ALL CONDUCTORS FOR SINGLE OR METALLIC CIRCUITS AS REQUIRED. 
| 


REDUCE OUTLAY FOR CABLES NEARLY 50 PER CENT. 


Save interest, depreciation and rentals, and secure latest improved Cables at lower prices when 


needed for actual service. 
| 


TRANSPOSITION PLATES, JUST PATENTED. 


For terms and details, address, 


H. A. PITCHER, General Agent, Room 58, Garfield Building, Brooklyn, N. Y. 


When Writing for Catalogues & $$$. 





RESPONSIBLE PARTIES wish- 


ing to make incandescent lamps | 
orderin Articles can secure a man, fully up in the whele | 
I 
advertised in our columns please | process. No patents, no experimenting, | 
and will instruct or assist those in trouble. | 
mention that you saw the adver- © 4 jaroc: | 
tisement LAMP i889, 


in the Electrical Review. 


Care ELECTRICAL REVIEW. 
P. O. Box 3329. 





| Brazil and the West Indies. 


The South American trade now amounts to 


|_ about $500,000,000.00 annually—90 per cent 
| of which goes to Europe. Every American 
| citizen wanting to help in securing this 
| “Enormous Trade for this Country,” should 


immediately subscribe for EXPORT. AND 
FINANCE, Price, $5.00 per annum. 
Address, 


~ Export and Finance Publishing Go., 


5 BOWLING GREEN, NEW YORE. 





ON BI:HBCTRICAL SUBIECTS | 
BOOK Will be mailed to any address, postage prepaid, on receipt of price. Address, | 


SLEcTESA REVIEW PUS. COMPANY, 
k Row, New York, P.O. Box, 3,329, ~ 


oienne the wocttical Review’s New’ 
ti asatogue ot all Electrical and Scien- 
ie Be. 
BONED 


1i8 PARE RHR YORE. 


a a 
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w. O. SARGENT, President. UNO. A. BARRETT, Vice-President and Consulting Electrician 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician 


TM ELENTROM MANUFACTURING GOMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN OUTFITS ARE VERY HANDSOME AND RUN VERY STILL. 











MANUFACTURERS OF = 


_Perret Electric Motors »° Dynamos 
SMALL SIZES A SPEGIALTY. 


1-8 TO 2 H. P. 








LY THE DISTINCTIVE FEATURES ARB: 
J777/- VAMINATED FIELD MACNETS, 


LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 








a ZEA EXCELLENT WORKMANSHIP. : f 
ifn In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “its which ight ef es. is Dbtained oe, af 
Careful Investigation Invited. | Oatalogues Furnished on Application. is possible otherwise, 





EW iNVER CLOCK G0, = Industries. 


29 Murray Street, New York. a 








MANUFACTURERS OF AND DEALERS IN Journal of Engineering, Electricity if Chemistry 
: : MECHANICAL AND MANUFACTURING TRADES. 
: e [ I] k dl ll I l e ¢ ' PUBLISHED EVERY FRIDAY. | 
ieee ii LE Cee. Se 


& 
THE UNITED STATES, CANADA and COUNTRIES 
ells, Wire, Relays, Keys, Sounders, INCLUDED IN THE POSTAL UNION, Post Free....... jai aenassinig 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, ée., Pest ree 1075 900 
a= AW) .— SUBSCRIPTIONS PAYABLE IN ADV 


CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 
od FVERYTHING FLECTRICAL. be London Office, 22 Wellington Street, Strand ; Glasgow Office, 93 Hope Street ; 
Yokohoma moet ce 32 — Street, 
SEND FOR CATALOGUE ILLUSTRATED IN COLORS. ie. Wee a ha tee OO eee 


~ Dart Exvectric Licht GompPany, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


6G. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


E FE FIC i = NT MANUFACTURED FOR 
ELECTRIC CIRCUITS. 
MOTORS BF avromaricaLLy REGULATED 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, (39 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City Evectric Company, 


15 DEY STREET, NEW WYWoRkzZH. 


Oo. E. MADDEN, President. : . E. T. GILLILAND, Vice-President. 
MANUFACTURERS AND DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION FOR 


ELECTRIC LIGHT, TELEGRAPH «° TELEPHONE COMPANIES 


All kinds of Bare and Insulated Wires and Cables, Batteries, Bells, Annunciators, Burglar 
Alarms, etc., Insulators, Pins, Brackets, Cross Arms, etc. 








INCANDESCENT LAMPS of best make to fit any socket. 
CARBON POINTS of best Foreign and Domestic Manufacture. 
ELECTRIC LICHT “SWITCHES,” “ CUT-OUTS,” etc., of best and latest design. 

WHITEWOOD MOULDING and CLEATS at low prices. 


NEW CATALOGUE JUST PUBLISHED. IN FACT, EVERYTHING IN THE ELECTRICAL LINE. 


Estimates Cheerfully Furnished. Discount Sheet furnished to any one in the 
Correspondence Solicited. Trade on Application. 








August (4, 1889. 
Dear Sir: 2S ’ 


We have now in stock in large quantities the excellent ‘‘STODDARD CUT OUT,”’ will be 

a, to quote prices on these; and also other forms of ‘‘Cut-Outs’’ and Electric Light 
aterial. 

‘“‘INCANDESCENT LAMPS” of SUPERIOR QUALITY, to fit any socket and of any voltage, 
we can furnish at VERY REASONABLE PRICES. Please send for quotations. 

The ‘‘HARDTMUTH EMPIRE’”’ Carbons are UNSURPASSED in quality. We will send you 
a package of 50 pairs of these celebrated carbons (7-16 or 1-2 in. dia.) FOR TRIAL, at about the 
same rate as price per thousand. 

OUR NEW “TRIPLE POINT’? RUBBING CONTACT PUSH BUTTON is just the thing, 
and VERY REASONABLE IN PRICE. 

Our new ‘‘ WEATHERPROOF and FIREPROOF” Wire is meeting with much favor; price 


is very reasonable. Yours, etc. 
EMPIRE GITY ELEGTRIG GO. 


Psi cad wonxs, . OMRVIS ENGINEERING COMPANY 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


144166 Gree St, GREENPOINT, BROOKLYNE.D..Y. For Electric Lighting and Power Stations. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, : : 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. —: AGENTS FOR :— 
| ARMINGTON & SIMS ENCINES, 

JARVIS BOILER SETTING, 


























eee —- SPECIAL SALE | to burn Anthracite Coal and Coke Screenings, 
Lehigh Valley Greosoting Go. each: Callie | MATIONAS RATIONAL ROCKING aha 
ce *| Creosoted Tubing | | | SHEFFIELD GRATE BARS. 
The Lehigh Valley Creosoting Werks. — ron — | 
: ; Perth Amboy, N. J., July 15, 1889. UNDERGROUND WIRES, | G1 Oliver street, Boston. 
ote to Jersey City, Toot‘ Washington street, 20,000 Feet at 3 Cents per Foot. | 
nications. ‘Respectfully Yours THE WYCKOFF PIPE CO., SEND FOR NEW CATALOGUE. 


WILLIAMSPORT, PA. | 


UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the auspices of the §T. LOUIS EXPOSITION AND MUSIC HALL ASSOCIATION in their 
MAGNIFICENT PERMANENT EXPOSITION BUILDING (costing $750,000), and will be 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse-power of energy are offered FREE to exhib- 
itors, and every facility will be given tor the proper display of goods. These goods will be RETURNED EE. 


SOME OF THE SPECIAL FEATURES: (cinsccet.an. 00. —— === OLOSES COT. lem, 1888. Scores of Steam Engines, Water 


‘ i icity. T rreat- Wheels, Dynamos, Motors, etc., all run- 
sa. CC ning. There will not be a piece of idle 


Thomas A. Edison’s Personal Ex- machinery in the building. 
hibit of his inventions. Music from Gilmore’s Band (which 
A Corps of Drums manipulated by is engaged for the entire six weeks) dis- 
Electricity. ' pany ;phonoaraphically to. aul maces 
An Electric Railway on which will of the building. eonly Exh “ oe Sno 
run cars of the Overhead, Conduit and paige g ame ever given on a large scale 
Storage Battery Systems. Pelt ai : oa une een 
Police and Fire Alarm Systems and dui ull displays or res, ables, r? ‘ 
all kinds of Electric Signaling Appa- uits, Belts, Supplies, Lamps, and the 
ratus IN OPERATION. thousand and one products of Electric 


The latest and greatest novelty in : skill and genius. 
Electrical Music SHOWN FOR THE ; ; ‘ . ACRES OF BEAUTIFUL EFFECTS 
FIRST TIME. St. Louis EXPosiTION AND Music HALL AND CURIOUS MECHANISMS. 


The South, West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 


electrical world, FRED. H. WHIPPLE, General Manager, Detroit, Mich. 


LEHICH VALLEY CREOSOTING CO. | 
Works at Perth Amboy, N. J. | 
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wo Tr Too CHEAF * 


JUST CHEAP ENOUGH ?!: 





The lowest priced Annunciators and Burglar Alarms made by this company are fit for the best residences, and are never mistaken 


for hen-coops or rat-traps. No cheap trash offered at any price. 


First-class Electrical Fitters who guarantee their work, want the 


“TIRRELL GRAVITY DROP ANNUNCIATOR,” 


Because it stands up to its work and requires no tinkering. 
Gravity Drop (not a Needle) Annunciator. 


Electric Bells, and the “Samson” Battery, form a trio of successes. 


Over 6,000 Drops sold within twelve months ! 
Follow the crowd of first- class dealers; it leads this way! 


REMEMBER, we make the 
Our Annunciators, 
[=" Send for Circulars and new quotations. 


THE ELECTRIC CAS LIGHTING COMPANY, 35 Arch Street, Boston, Mass. 





JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED H. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
furmulz. There is information in it of value to the owner, the 
( 
j 





yilicer and the employe of every street railway or user of power 
r any purpose. 


CONTENTS: 


liistorical Development ot the Modern Method of Producing 


Electricity. 
ow Electricity is Mechanically Produced. 
ractical Thoughts upon the Lines of Force and the Production 
of Motion. 
Something about Primary and Secondary Batteries, 
liow Electricity is Applied to Street allways. 
The Application of the Motor to the Car. 
larly Attempts at Electric Propulsion with the Roads now in 
Operation. 
Some of theso-called “Systems” of Electric Street Railways. 
\pplication of Electricity to Elevated and Underground Railways. 
Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 
some Further Comparisons of Electric Propvlsion with other 
wv Methods. 
he Electric Motor for Stationary Power Purposes. 
rhe ne of Economical Steam Power to the Electric 
urren 
The Utilization of Water Powers for Electric Transmission. 
The Purchase and Care of Good Belts. 
Some of the Possibilities of Electric Street Car Propulsion. 


om 





One Nundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


Send your name, business and address, and be correctly reported in Whipple’s 
Vational Electrical Directory. 








ON BLBOTRICAL SUBIHOTS 
"ECTRICA L “REVIEW PUB. COMPANY 
mumetd 3 3 New York. P. 0. Box, 3,32 , 


B00KS 








TNE BOOK FOR TNE TRADE. 





WWJ HIP PelLE’sS 


NATIONAL ELECTRIGAL DIRECTORY 


AND ELECTRIG REPORTS. 





The 1889 Edition contains— 


Full data concerning all the Central Stations of America, 
officers, etc. 

Full lists of the Classified Electrical Trades and Kindred Interests. 

Full alphabetical lists of Electric Workers, Manufacturers, etc. 

Full lists of Isolated Plants. 

Full lists of Telephone Stations. 

Gas Companies and data concerning them. 

Gas Companies Running Electric Light Plants. 

All Electric and Horse Street Railways, with complete data. 

Officers and Members of all Electric Associations. 

Complete Lists of Electrical Publications. 

Etc., ete., ete. 


with 


Supplementary to the Directory the “ Elec tric Reports” 
are published on the first of each month. 
Subscription Price, - - $10.00 per Year. 

FRED. H. WHIPPLE, 
DETROIT, MICH. 


‘* The Electric Railway’’ and ‘‘ Municipal Lighting,’’ two books of the times, 
Price $1.00 and $2.00 each, according to binding. 


TELANE & BODLEY C0, 


AUTOMATIC CUT OFF 


ENCINES 


| Unrivalied for Strength, Dura- 
bility and Close Regulation. 

CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


THE LAM & ¢ BOLLEL Cl, 288.12,22! WATER ST, 















i7 HOPE ST 
CLASCOW, SOOTLAND. 





j | ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
8S. R. BOTTONE. 


£9 Illustrations. Price, $1 20 











Se ae & COC., 
DETROIT, 2erCur. 


‘ounan TELEGRAPH POLES. 
| MANUFACTURERS OF 
Cross Arms, Pins and Bracke’ 


| Locust Pins, CEDAR T 
For Electric Railways. 


Oak and 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NENW YORK. 


























SEND FOR NEW CATALOGUE OF 


Incandescent Lampsan supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 


a 


CORRESPONDENCE SOLICITED. 

















ww. HH. COLE, 

Electrical Engineer and Direct Reading Am-Meters and Volt-meters, 
Consulting Electrician, Se (4K EATON’S Parext,) 

321 EAST 14th STREET, NEW YORK. 5 : 





A SPECIALTY. 


OUT PP ELPGT fii 


Tests, Measurements and Estimates of all kinds. 
HAR Sole Agent of the Phoenix Incandescent Lamp Co. 
< Me ny pita CAL | Lamps for any System and Candle Power 


EN” it yen! S 
ron Eg | FoR sace— —A BARGAIN—One | 
93x10, 45 H. P. Armington | 


ROYCE & MAREAN, & Sims Engine, First Class con- 


DEALERS If dition. Good as new. Cheap if| _ eames 








THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL. 


_ _ SEND FOR CaTALocuE. * 


JAMES LEFFEL «& Co. 












SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. 





taken at once. 
ELECTRICAL APPARATUS ‘yn >ransox, | HS2Pg4 imams cra 
Telegraph and Telephone Supplies, 25 Third Ave., A. EATON, 191 FULTON S7., BROOELYY, ¥. ¥. 
No. 1408 Penna. Avenue, Chicago. 
| Opp. wintard's Hotel. WASHINGTON. D. 6. | 





The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


ox. TOvUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


ill 


| 
Gill: &. 
MANUFACTURERS of 
BILLINGS PATENT NN. 


PURE-COPPER DROP FORGED mantle Ale BARS, 


SSN Se ana | PANDAIL'S IMPROVED EXTENSION PUSH BUTTON 


C = er 9 
PATENTED OCTOBER 30th, 1888. 


—) ‘ EXE RWIS,” Sn Catan 
BELD Now WRENCHES PUERS, 


) a RINGS &® NU } 
[ > ms 
lx Om dO MOAe ‘ BRONZE. COPPER, IRON AND STEEL OFALL DESCRIPTIONS. 








By attaching a double conductor fiex- 
ible cord, with a Presselle or Pear push 
on the end, it can be extended to a bed 
for the convenient use of a sick person, 
or to a desk, table, secretary, etc. Itis 
especially adapted for use in hospitals, 
bedrooms, diningrooms, or any other 
place in which it is inconvenient to go 
to the —_ to press the common station- 








CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, ges mys Ss ae 


Ball High Speed Automatic Gut-off Engines article known to the trade. | Write for 
MEANING VERTICAL TUBULAR BOILERS, VIADUCT MANUF ACTURING C0., Praend for png sev comelaed catalogue 


Complete Steam Plants Furnished and Erected. BAL™IMORE, MD. asa 
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POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Kept Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Ee ‘EsrorENoy. ¥ 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 





weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISBURG, PA. 





DE AUTOMATIC ENCINE,BPORTABLE & TRACTION ENCIHES 


STEAM ROAD ROLLERS, penn te ed ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 De 
New England Office, Messrs. John Post, Jr. 3 oon Co., 70 Kilby 8t., 
Baltimore Office, Meussrs. Thomas K. Carey & Bro., 26 ache. Bt. Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 








PAILLARD oW-MMAcHETIC WYATGHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
ALL pees 


Spring” 


Is engraved on each movement 





IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movemente 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


ECLIPSE FRICTION CLUTCH PULLEYS 


AND OUT-0OF¥F} 


COUPLINGS. 
BEST IN USE. 


18 size full plate movement. 





They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric Light Plants, 

Largest Saw Mills, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine Co., 
BELOIT, WIS. 
Send for New Catalogue, 








POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED ww inmhsE., 


Underwriters’ Copper Electric Light Line Wire, handsomely ‘Finished, highest AT ductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 








« PATENT “K. 











J. L. BARCLAY, Selling Agent, 
ILL. 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 








LINE WIRE 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 





Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUBS. COMPANY, 
Park Row. New York P.O. Box. 3.32 


THE ROOKERY, CHICAGO, 








————~y DOUBLE 
SIMPLICITY, COMPOUND 
DURABILITY. 2° 3 
THE MOST PERFECT |; TANDEM 
GOVERNING 5 COMPOUND 


For Electrical Lighting, Electrical ania and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 


‘Manufacturers 


ON BI:BOCTRICAL SUBIECTS | 












| B BALLS22%22°ENGINE 








18 Fulton Street, Brooklyn. E, D. 





H. BE. &C. BAXTER, 





For the Electrical Review’s Ne: 
Catalogue of all Electrical and Scien- 


WwW R { T tific Books. 
YoR=E. 


18 PARE Row, 











30 BLBOTRICAL REV THW August 17, 1889 


THE COMPLETE ELECTRIG CONSTRUCTION COMPANY, 


18 Cortlandt Street, New York City. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT PLANTS, 
AND CONTRACTORS FOR LAYING DEEP SEA AND UNDERGROUND CABLES. 


TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORACE. STCRACE BATTERY POWER FURNISHED AND MAINTAINED. 


WW. G. SHLOLERS, Gen’1 Manager. 


YARD, FOOT OF BRIDGE STREET, BROOKLYN, NEW YORK. 


THE “SAMSON” BATTERY. 


Why it Leads the World for Open Gircuit Work. 


The essential characteristics of the ** SAMSON ” Battery are its FLUTED CARBON POROUS CUP aril 
CYLINDRICAL ZINC. The former is imported direct from the Paris manufacturer, in order to insure the 
te of quality which he has reached by years of practical experience. 

E CARBON CUP IS CORRUGATED to present a much larger surface to the action of the solution ; 
coud to render the flow of the solution into the cup unresisted ; is filled with a depolarizing material, to add to the 
bitte ry durability and recuperative power. THE ZINC IS OF THE BEST QUALITY, WELL AMAL- 
GAMATED, presents to the solution an unusually large surface, and nearly surrounds the carbon cup, thus 
REDUCING THE INTERNAL RESISTANCE OF THE BATTERY TO ALMOST NOTHING. 
1HE BRASS CONNECTING SCREW is imbedded in the carbon by a SPECIAL FRENCH PROCESS 
NY hich renders corrosion less possible, while the carbon cup is everlasting, and the zinc, as compared with that of the 
or tinary sal-ammoniac battery, practically indestructible, 

The strong square glass jar has a maltha rubber cover to prevent evaporation and the creeping of salts, and which closely 
fits the carbon, holding it securely apart from the zinc. THE BATTERY MAY BE HERMETICALLY 
SEALED IF DESIRED FOR ANY SPECIAL PURPOSE, 

















The Army of Electrical Contractors, Fitters and Battery Users in general, who have Electrical Plants to car 
"and maintain, will best appreciate the “‘ SAM SON” Battery, because it saves them time, trouble and money. 
Write for descriptive circulars giving opinions from Professors Brackett, Dolbear, Gilley and numerous practical electricians. 


THE ELEGTRIG GAS LIGNTING GOMPANY, 


35 ARCH ST., BOSTON, MASS. 


Sole Manufacturers for the United States; also, Manufacturers, Importers and Wholesale Dealers in 


Electric Gas-Lighting Apparatus, Electric Call-Bells, ElectroMechanical Gongs, House and Hotel Annuncietors 
BurglarAlarms, Automatic Sectional Cut-Quts and Electrical Supplies in general. 








FRANE RIDLON, President. ALEX. P. WRIGHT, Managing Director. C. H. HERRICK, Secretary. 


== WRIGHT = 
Electrical Engineering Gompany, 


ESTES PRESS BUILDING, 196 SUMMER ST., BOSTON, MASS. 


(REAR OF HATHAWAY BUILDING.) 


CONSULTING AND CONTRACTING ENGINEERS. 


Plans, Specifications and Contracts Made for 
Comm plete Lighting and Power Stations, 
Blectric Railways, Isolated 
Plants and Wiring. 























ALEX. P. WRIGHT, Expert and Consulting Electrical Engineer. 





FOR SALE.—Twv Z 55 Volt Edison | ;  gyeten se -—Young man com-| WANTED. ANTED.—Cheap system of 
Dynamos, 1 Resistance Box, 250 Lamp | petent to care for alternating | ELEcTRIc LIGHT ACCENTS 
Sockets, besides Chandeliers, Lamp Posts | apparatus in small central station. of experience and ability, to sell Arc Telephone for interior of 
and other attachments. All in first-class| One competent to do house wiring | and Incandescent Apparatus, isolated and ts 
order ; will be sold at a sacrifice, having no | preferred. Address central stations. Address with full particu- | Jarge building. 
rae and references, 
use for the above articles. Call or address Th n } DYNAMOS 
BEETHOVEN PIANO-ORGAN C0., | omston-Houston Electric Light Co., Care of Eaceascal, Review, 





Address P. O. Box 3391, City. 


Wasuincton, N. J. | 1116 Noble St., Phila. | New York. 





HLECTRICAL REVIEW 


iia Houston SYSTEMS 


Incandescent Lighting. 
OUTFITS FOR ISOLATED PLANTS 


Complete Pquipments for Central Stations. 












































DIREGT GURRENT DYNAMOS. 


Alternating Current Dynamos. 


INCANDESCENT LAMPS. 








TRANSFORMERS. METERS. 


= ALI. 


| NECESSARY APPLIANCES 


== FoR &, || 


PBREECT SYSTEM. 


























THE THOMSON-HOUSTON ELECTRIC CoO., 
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CENERAL WESTERN ACENTS. 








Wires, Cables, Tape and Tubing. 
A Description without Technicalities for 
Free. 


\ 


The Story-“« Electric li 


Pamphlet, 15 Pages, by C. 6. Haskins, Inspector, 





Non-Electricians, Mailed to any Address, 


CENTRAL ELECTRIC CO., 


42 LA SALLE STREET, CHICACO. ILL. 








8,000 in use in all parts of the Civilized World. 





8ST. LOUIS, 302, 808 Washington Ave. 
A 312 Union Avenue. 
P. DENVER, 1830 Seventeenth Street, . 
. OMAHA, 1619 Capitol Avenue, F.C. Aver. 
SALT SNAKE city 280 8. Main St. | toh & Monae 
wwe Ad 
JUNIOR, 5§ Sizes in Stock, 5 to 50 H. P. MONT. wee | Machinery Co 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 





SELLING DEPARTMENT IN THE UNITED STATES. 


compounp, sears | TNE) THIN) 9 a 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. yt fs Stock. 


egies oem 


hestnut St., M. og OM, pee & Oo. 














BUTTE Co. 


E. Gr 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac: 





Well i PORTLAND, OR. 33, 35N. Front St., Parke & Lacy M Se. 
eee | Westinghouse Machine Co peasy sates aeeenreeeos 
DALLAS. TEX, Imp, & Meh. Co. 
CHATTANOOGA, TENN. . E. James & Co, 


All the Headey built strigtly to 'y to Gorge with Interc eae Taste. 





PITTSBURGH, PA.U.S.A. 





ee 


— pe 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
==== MACHINES SHOWN IN OPERATION ——— 


BY THE MANUFACTURERS, 


EE. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR 'llLLUSTRATED CATALOGUL. 


For the Electrical Review’s New 
: Catalogue of all Electrical and Scien- 
18 PARE Row, N 








EVV YORE... 


WILLIAMS & POT TE,FR, 
15 CORTLANDT ST., NEW YORE. 


Engineers 4 Contractors, 


GENERAL ACENTS, 


STRAIGHT LINE ENGINES 


4 BOOKS 0 } ON BIHOCTRICAL SUBIDCTS 








Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
8 Park Row, New York. P. 0. Box, 3,329. 





















RECULATION- DURABILITY: “SSeS 
300 Hy SIMPLICITY: SELF- CONTAINED =. | 
“nent COMPOUNDS ATT TEA eg 














D NEW ENGLAND 










Providence, R. LI., 


MANUFACTURERS OF 


Braiding ppectinery 


FOR COVERING 


TELEGRAPH, 
——— | 


. ELECTRIC- “UIGHT WIRE. 


SINGLE AND DOUBLE 


for Worste 
and Cotton Braid. 


he FINE CASTINGS A 
— —, SPECIALTY 


BUTT CO., 


Of every Descr ptten | 
Silk, 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. 


R. T. WHITE, 


12 Pearl ¥" - ( Room 6), BOS TON. MASS. 













No Bolts IMPROVED 
through the PATENTED MATERIAL 
_ FOR STREET RAILWAY 


ROADBEDS. 


—— BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


olled any weight desired. Patent allowed. 
Sample Chair and dectten of Rail Sent, Express Prepaid, to Prospective Purchasers 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 

| Complete Power Plants Furnished 
and Erected. 

| Sump ror CaTALOGus. 











mee: CONSTRUCTION 
























1Q tt GQ 
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We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.””> ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 
CHiICcCAGo. NEV WORK. 


WELLINGTON | 


Belt Holder | 

















AIN, 16 Market Street, 
CHICAGO, ILL., | 


General “a Work, in all branches of | # 
Electrical Engineering. Consultation, ete. 
Ccrrespondence confidential. TRY ME. | 





” Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 




















Vol. V. 113 Liberty St., New York. $2.00 Per Year. 
THE CONTENTS. “Is the Best Ad- 





h i tains 120 
STREET RAILWAY including 80 pages of reading matter and and | vertising Medium 
it 
‘JOURNAL, ya ™ of Street Railways in jthrough which to 


reach Street Rail- 


| Ways. 





Gs United States and Canada. 
18 Gey Sn, A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 


as S50ei\ic| PH O SPHOR-BRONZE 


RADE MAR INGOTS, CASTINGS & MANUFACTURES. 





| THE PHOSPHOR BRONZE SMELTING Co. LIMITED 
™ 512 ARCH ST eee PHIA Pa.U.S.A 
CW WW!) «|| ORIGINAL MANUFACTURERS OF PHOSPHOR 


BRONZE IN THE UNITED STATES AND OWNERS 


MANUFACTURERS iia: tteihaed att “au OF THE U.S PATENTS 
The Celebrated BALL DYNAMOS and LAMPS ome age 7 
— ror — Root Electric Gas Lighter. SOR SAES be 











Two 50h. p. Armington & Sims’ Engines. ‘A lot 
ry By this system of Elec- | o¢ Brush Ornamental Lamps, 2,000 ec. my 
tric Gas Lighting, house One 30 light Brush machine and 1,200 c. p. lamps 
and fixture wiring are | in good order. 


ARG AND INCANDESCENT LIGHTING. 





dispensed with. ach pa ——— om ——— = “~ i 

This System is mechanically and electrically light is, complete and sata Sold very cheap.” e+ 9 sty o 

independent. in- One ight Jenney dynamo, old style, with 

perfect and produces a steady, white and noiseless formation will be given | Ps. $20 perlamp capacity, 
light with the minimum of expense, both as to the on application barrel sermons on hand 


Liberal terms to agents | Will furnish on order second-hand apparatus of 
™ | an 





power required and the cost of repairs. » y system. Write for further information. 
“- ° ° ° t ; ‘ob tii 7 
For descriptive Circulars or Testimonials, address Rooms py Fata gh on tg | ——_-~ sash _. 
FACTORY: BALL ELECTRIC LIGHT CO., : 
Oth Ave. & 27th St., New York City. 18 Cortlandt St.. N. Y. Citv. FRANKLIN S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS 


——————— TRADING as ——— 


THE ARMINGTON & SIMS) =PARTRICK & CARTER, 
Automatic Cut-off Engine, | MANUFACTURERS AND DEALERS 


B=" ELECTRICAL SUPPLIES, 


SMALL SPACE REQUIRED, 











eileen OU Siac estan te can SOLE PROPRIETORS PATENT NEEDLE ANNUNCIATORS, 
mma : 114 SOUTH SECOND STREET, 
ESTABLISHED 1867. PHILADELPHIA. 








IMERIG AW FLEGTRIC Al DIRECTORY FOR 1889 Telegraph Instruments, Registers, Relays, Keys, Sounders, Learners’ Outfits, Medical 


Batteries and Appliances, Induction Coils, Motors, Storage Batteries, Hydrometers, Blue- 
PRICE S oo stone, Sal Ammoniac, Zinc, Copper, etc. 

bd #8 . 3 Patent Needle Annunciators, Burglar Alarms, Electric Bells, Bronze, Nickel and 
The best and most permanent medium for advertisers in the electrical | Wood Pushes, Door and Window Springs, Electric Matting, Automatic, Ratchet and Hand 








field. Light Burners, Spark Coils, Keys (Wood and Nickel), Compound Pushes, etc. 
The work reaches every electric light and power company in the coun- Climbers, Pliers, Screw Drivers, Bits, Augers, Vises, Tool Belts, Tool Bags, Splicing 
try, besides telegraph and telephone companies. Irons, Clamps, Electro-Plating Outfits, Electric Light Supplies, Wires of all kinds, Tape, 
This year’s issue enlarged and improved. Insulators, Cross Arms, Brackets, Pole Steps, etc. 
Lists and reports of electric light and power companies, reports of Door Pulls and Attachments, Automatic Drops, Magneto Bells, Buzzers, Batteries (all 
Nationa] Electric Light Association, useful tables, etc., etc. kinds), Foot Pushes, Pear Pushes, Desk Pushes, and all Supplies for Electric Bell Work, 
Send orders for copies of book, and for advertising space to STAR 
[RON TOWER CO., Publishers of t=” Send for our new 1 889 Catalogue, and if in the trade inclose 
American Electrical Directory, Fort Wayne, Ind J business card for discount sheet. 








THE NATIONAL CAREBRON CQ. 





CLEVHLAND, OEIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 7 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark, 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce S8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet st 























THE ' §TORED ENERGY. 


Ameria Bel Telphog Canyayy, EMECTRIGRL ACCUMULATORS 


95 MILK ST., BOSTON, MASS. Gentral Station Lighting ee) Railroad Car Lighting 
Long Distance Lighting. 

















| Isolated Lighting, 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 














ESPECIALLY ADAPTED TO 


ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- AND | 
phones, not furnished by it or its licensees, re- For operating Central Station and Isolated Plants during 


e 
a uaaumaetadaninate mae ee periods of LICHT LOAD, enabling steam plant to shut 





down. 
Can be used with any Direct System for completely 
For the Electrical Review’s New | gigniacin as 
| Catalogue of all Electrical and Scien- P & sas. P 
tific Books. The ONLY Company owning and supplying complete 
18 PARE ROW, NEW YORE. automatic Regulating Apparatus for use with Accumu< 





iators. 


THAGKARA MANUFACTURING CO., ther gy pate 


__orwanes ane wacens or TE EIGEN ACCUMUULAUOT LO, 
GAS, ELECTRIC # COMBINATION FIXTURES _ &d& Broadway, New York, 


For any Incandescent System. | Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East 


Stating system used, capacity of plant, power available 


Ph I lad el p h la, Pa. and other requirements. 
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+ THE 


BUTLER HARD RUBBER COMPANY 


No. 33 Mercer Street, New York, 


INVITE ATTENTION TO THEIR 


HARD RUBOLR BATTERY Ghithd 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORAGE AND PRIMARY BATTERIES, 














UNEQUALLED FOR STRENGTH, DURABILITY, RESISTANCE 
TO ACIDS AND INSULATING PROPERTIES. 











CHEAPER THAN ANY CELL intHeMARKET. 











Purposes at a considerable 


SHEET, ROD ” REDUGTION from standard 
TUBING, ) EME / pies 


HARD RUBBER ELECTRICAL GOODS OF EVERY DESCRIPTION MANUFACTURED. 


HARD RUBBER, Kiel’s Well adapted to Electrical 








Correspondence Solicited from all Manufacturers of Electrical Machinery and Appliances. 


PRICE LIST AND ESTIMATES FURNISHED ON APPLICATION. 
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ISOLATED LIGHTING 


THE SIMPLEST AND MOST PERFECT SYSTEM. 


The United States Electric Lighting Co. 


(WESTINGHOUSE ELECTRIC COMPANY, Lessees.) 


The recent combination of the WESTINGHOUSE, UNITED STATES 
and SAWYER-MAN interests, in virtue of which the U. 8S. CO. assumes 
control of the isolated business, enables this Company to utilize the most 
desirable features of the other systems, thus giving it added 


PERFECTION OF DETAILS AND DEVICES. 


The patent on LAMINATED ARMATURES recently granted the U. 8. Co, 
is FUNDAMENTAL, and all well constructed dynamos embody this invention 


TraE BEST LAMP. 


PERFECT AUTOMATIC REGULATION. 
——— MOST COMPLETE SYSTEM OF INSTALLATION. 


Thousands of Plants in Use in Factories, Public Buildings, Hotels, Steamboats, etc. 


ARC LIGHTING APPARATUS. 
SIMPLE. SAFE. ECONOMICAL. 


The Oldest Company in the Business, 
Its Guarantees are Conservative and Reliable. 


General Offices, 120 Broadway, N. Y. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR “at MOTORS ae be 


WOouvUND FoR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


Tae BEST 


4 Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST peeTiOn ALL GIVING ENTIRE SATIS- 





























ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


QNE OF MANY: “WE ARE USING ABOUT 6,000 CELLS OF aie ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING E 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTER — _ 











Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
J. H. BUNNELL & CO., 
106 ec 108 Liberty Street, NEVYVT YoR =: 






Send for our Latest Catalogue No. 6, of January, 1888. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [Jnited §tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 












































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


pa THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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SPECIALTIES. 


ELECTRIC 
LIGHT 


























WIRE GUARDS 
For Incandescent Lamps. 


a 





INSULATING NIPPLES. 








NO 
ELECTRIC LICHT STATION 
SHOULD BE 
WITHOUT A COPY 
OF THE 
TWENTY-FIRST EDITION 
OF 
OUR CATALOCUE 
OF 
CENERAL SUPPLIES. 











FLAT TIN SHADE. 





PLAIN 
SOCKET BUSHINGS. 


LAMP STAND AND SCALE, for Reflecting Galvanometer. 



























rT 
iM 


Tie S BREELE % CO: 
i NED YOR kK 





FLOOR INSULATORS, 





S cd FT 


THEE. S. GREELEY & CO. .cy ctreer, NEW YORK. 


HEADQUARTERS FOR ELECTRICAL SUPPLIES AND TOOLS. 





ELECTRICAL 
TEST 
INSTRUMENTS. 











VICTOR COMBINED 
ROSETTE AND CUT-OUT. 





THREADED SOCKET 
BUSHING. 


i 
—— 








WweE 
ALSO ISSUE 
a” 
SPECIAL CATALOCUE 
DEVOTED TO 
ELECTRICAL 
MEASUREMENT 
APPARATUS. 
THE 
BEST INSTRUMENTS 
IN 
THE WORLD. 


PLAIN CEILING ROSETTE. 














~ CONE OPAL SHADE. | 





FUSIBLE WIRE 
CONNECTOR. 
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by sub-surface conduits. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 6O,, 


25 & 227 TENTH AVE., NEW YORK. 





Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 





ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 
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ELECTRICAL CONTRACT WORK. 








Detailed Estimates made and Contracts taken for 12 
EQUIPMENT OF COMPLETE A: 


Steam and Electrical Plants 
ANY SYSTEZJY 
ARG AND INGANDESGENT LIGHTING, 


CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


EUGENE T, LYNCH, Jr., Consulting Engineer, 











120 BROADWAY, NEW YORK. 


THE CELEBRATED 

















ELECTRICAL COMPOUNDS. 


THE STANDARD PAINT GO., 


59 Maiden Lane, N. Y. 


RALPH L. SHAINWALD, President. 
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" EXTRACT FROM THE REPORT 


au OF ———- 


DR. SCHUYLER S. WHEELER, 


{Jnderground fre fight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/ISHOP GUTTA 
a WHITE CORE, and was laid immediately after the order for the 

rk was given. ‘The cable was connected to overhead arc light wires by 

nning it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. 
Feb. 12th, 1,800 Megohms. 





April 12th (including eight arc lamps 
and branch leads), 2,000 Megohms. 


Ail our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


PA/TEN TS . 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 








prosecution of Applications for Patents, in the United | 


States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 

isiness receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in=- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with thc amount of 
work to be done. 


Address, 


Electrical Review Patent Bureau, 
13 PARK ROW, W. Y. T. J. McTICHE, Manager 


flolumbia follege 
SCHOOL OF MINES, 


A COURSE IN 


ELECTRICAL ENGINEERING 





FRANK RIDLON & CO., 


196 Summer Street, Boston, Mass. 


—— SECOND-HAND —— 


Electric and Steam Apparatus of all Kinds. 


Are Apparatus, consisting of Brush, T. H., 
American, Fuller, Jenney, Excelsior, Hochhausen, 
Ball, and Ritchie Machines. 

Incandescent Apparatus, in Brush, T. H. 
Sawyer-Man, Edison, Kimball, United States, and 


is been established, open to graduates of the Westinghouse Systems. 
1001 of Mines and of other institutions of like | Job Lot Uncoated Carbons, al! sizes. For 
: : sale cheap. 
ide and standing. The full course will occupy Motors, Baxter, Sprague, and Daft Systems. 
)years. There is a partial course that can be | Engines, Armington & Sims, Fitchburg and Otto 
Gas Engine. 


npleted in one year. 
pdiprnen Danese NEW PERRET MOTORS, For SALE, ALL SIZES. 


“ » x In connection with the Wright Electrical Engin- 
h street and Madison ave., New York City. eering Company we are prepared to install any of 
HENRY DRISLER, LL. D., the above apparatus at lowest figures. 


Frank Ridlon & Co. 


or circulars apply to Registrar School of Mines, 





Acting President. 
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India-Rubber and Gutta-Percha Insulating Co, 


MANUFACTURERS OF 
ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under on and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 


TT 





‘Will be mailed to any on receipt of 
ELECTRICAL CY REVIEW W PUB. COMPANY 
Park Row, New York. P. 0. Box, 3,329. 
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Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


Its NINTH YEAR. 














The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 21¢ pints of solution which is nearly 
double that in any other cell ! 





No Running Over or Creep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Costing nothing for_Renew- 
als except for Zinc and 
Solution (a trifle) in 

from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 





4% ins syanse, 7% ins. high. 
THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 








| 
GEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 

AGENTS : } HIBBARD ELECTRIC M’FGQ & SUPPLY CO., Montreal, for Canada. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 





The Law Telephone Co, Sole Makers, 


112 LIBERTY STREET, - - NEW YORE: 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom ‘ 
5 to 40 Amperes. 


ick make and 
, reak uncontrol- 
led by the Handle. 


Correspondence So- 
ited with Electric 
iy Light Companies, 


¥ W.B.Cleveland 

PROPRIETOR, 

l& =creca Street, 
CLEVELAND, 0. 


Shultz Belting | Company, 
SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
Office and paped Cor. Bismarck and ——e Sts., St. Louis, Mo. 


of leather tanned on the surface 0! the interior eee & is the fiber and 
pm. of thi of ths hide) lm is not tanned but poy fulled and poe fi by our it process. Our Beltin: 


paten’ 
is more the , transmits wor than om other, and is the o perf 
ELECTRNC LIGHT BELT ‘Agents in all cities. ss. Bend f for trial belt. ” - 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


al NEW YORK INSULATED WIRE Co., 
ALLA HER, retary Sole Manufacturers, 

J. W. Goprrey, Gen’l M 

W. B. Dowsr, Treasurer. 649 & 951 BROADWAY, W. Y. 























NOW READY! A NEW WOREII 


A. B. C. oF ELECTRICITY. 


wm. HE. MBADOW CROFT. 
Endorsed by THOS. A. EDISON. 1 volume, limp cloth, fully illustrated; price, 50 cents. 
WHAT THE PRESS SAYS: 
| “A clear and comprehensive little treatise.”—N. Y. Sun 
' *: Electrical science mak magnificent strides, and this book fills a useful office, in setting forth 
the features and characters a ese advances." — klyn Times. 
“The need of such a book has 5 undoubtedly been felt t by many sevecnes we predict for it a splendid 
sale.’ "—T he Age of Steel. 
A book + he Gai should be largely read.” "—N. Y. Herald. 
“The book is well illustrated, and no pains have been spared to make it accurate and reliable through- 
, out.” “—Electrical Review. 2 
eet Sen ae eatarhgebene the secrets of Electrical and application.” —Electrical 


oto 
4 ety ‘A vast amouut of useful importance.”"— Washington Post. 
ma 








SENT POST-PAID TO ANY ADDRESS ON RECEIPT OF PRICE BY 


FRANK F, LOVELL & COMPANY, 142 & 144 Worth St,, N, Y, 
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FT. WAYNE, IND. 










































MANUFACTURERS OF 


TOWERS AND MAST ARMS 7 





FOR THE 


SUPPORT OF ELECTRIC LAMPS. 


QV Tne AMERICAN ELECTRICAL DIRECTORY. 


Hundreds of our Towvers and Thousands of Mast Arms now 
in Use in the United States. 


SEND FOR CIRCULAR AND PRICE LIST. 


WESTERN ELECTRIC COMPANY’ 


ELECTRIC LIGHTING SYSTEMS. 


DYNAMOS: 


WITH ALL NECESSARY APPURTENANCES. 
INCANDESCENT. AX ECG, HIGH OR LOW TENSION. 


AA eng Hse 


HIGH OR LOW TENSION. SINGLE OR DOUBLE. 
























































We claim for our apparatus, over all others, simplicity of construction, economy in operation, durability, and 
perfect automatic regu o- tion 
We solicit opportunity to , bi d on Electric Light Plants, either with or without power. 


WESTERN ELECTRIC COMPANY, 


CHICACO. NEW YORK. LONDON. ANTWERP. 
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AN IDEAL BLECTRIC LIGHT 
STATION 


New Central Station Narragansett Elec- 
trie Lighting Co., Providence, R. I. 
SIGNED BY AND CONSTRUCTED UNDER THE SUPER- 


VISION OF REMINGTON & HENTHORN, MECHANICAL 
ENGINEERS AND ARCHITECTS, PROVIDENCE, R. I. 





IS PAPER WAS PREPARED FOR THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION BY MESSRS. 
REMINGTON & HENTHORN, AND READ 
BY MR. JOHN T, HENTHORN. 


[HE THEORETICALLY PERFECT ARC LIGHT 
STATION,” A PAPER By M. D. Law, 
ALSO PUBLISHED HEREWITH. 


It is without doubt generally conceded by 
1e managers of electric lighting stations 
1at the main, if not the vital, practical 
roblem ever present for their consideration 

how to best reduce the cost of the run- 
ing expenses of the station. We state this 
ivisedly because the stage of doubt and 
neertainty, coupled with experiment, has 
yng since passed, and the business of pro- 
ucing electricity commercially is one of 
he leading interests of to-day, not only in 
his country, but in the world at large, and 
s being rapidly extended. 

The reasons why it is so desirable to les- 
en the cost of the production of electricity 
vill readily suggest themselves to the prac- 
ical mind. We would, however, venture 





he opinion that one, but not the least one, 
nay be found in the desire to increase the | 
arnings which is returned to the stock- | 
iolders with more or less frequency in the | 
form of dividends. 

In view of this condition of things per- 
aining to matters electrical at the time to 
which our attention was attracted to this 
subject, we at once gave the matter serious 
consideration, and came to the conclusion 
that for the present, at least, the most needed 
ind radical improvements should bear di- | 
rectly upon the steam plant, and also to the | 
mechanism employed in transmitting the 
power thus generated to the dynamos. 

At or about the time to which we have 
just alluded, M. J. Perry, Esq., the efficient 
general manager of the Narragansett Elec- 
tric Lighting Company, of Providence, R. 
I., commissioned us to design and plan the 
arrangement of the entire motive power and | 
machinery, as well as the buildings and 
chimney necessary to the completion of a 
proposed first-class electric lighting station, 
which might be expanded to an ultimate 
capacity of some 12,000 horse-power. 





The site for the new station is on the 
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—the number of dynamos to be provided 
for in each building being about 80, of an 
average capacity of 50 to 60 arc lights ; the 
dynamo-houses being united along the west 
side or end by a building used for oftices, 
storehouses, etc. 

The dynamos are so arranged that a much 
greater number than usual are located in a 
given floor space. Notwithstanding that 
this statement might lead one to infer that 





the machines are too compactly placed, 


it was decided to locate the boiler-house on 
that side, the plan being to discharge the 
coal from the vessels directly into coal 
buckets of large capacity built into the roof 
of the house, from which, by a series of 
suitably arranged chutes and pipes, the coal 
is delivered by gravity to the front of the 
boilers. 

The water-tube type of boiler was selected 
as possessing greater advantages over their 
styles of boilers, and also from the fact that 
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all of which will be hereinafter described, 
it is confidently expected that the actual 
cost of the mechanical generation of elec- 
tricity will be reduced to a lower figure than 
any other station having substantially the 
same capacity. 

The buildings constructed thus far, and 
what was deemed of sufficient capacity for 
the present with a large margin for growth, 
is a dynamo-house 200 feet long and 60 feet 
wide, facing on Elm street ; a boiler-house 
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there is still left ample room for ready ad- 
justment, inspection, etc. All the dynamos 


in each building are driven direct from | 
| pulleys rigidly secured to a main line shaft 


located below the dynamo-room floor. It 
will be seen that this arrangement of build- 
ings forms a hollow square, open on the 
east side. In this space, which is covered 


by a well lighted and ventilated roof, are | 


located the engines. 
In view of the fact that the employment 
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a working pressure of 160 pounds would be 
required. 

To the rear of each battery of boilers is 
located, in the main flue, an economizer for 
increasing the temperature of the feed water. 
By means of short branch flues provided 
with dampers, the economizer may be cut 
out as desizved and the waste gases pass di- 
rectly to the chimney. It is the intention 
to introduce mechanical stokers soon. When 
thus equipped the labor required to handle 


CSS Sr eSeoe sos ce cose s te Sete SSee siecle iaiiaas 
ti 
Pear oF Srarionw 8 
—eoF THE — HH 
Ngangegnserr Exectarc LiGHnTine Co. Hi 
Wemineron IyWenTnoan Evens. i 
°° *0 j% ! 
th 
Sweer Vo. 4. ; 
H 
i 
if 
eS Se ' 
» 
* 
s i : 
i 2 
: 8 
uw 8 
2 
oe 
» 
e Noy 
. i ¢ 
]~» - 
‘ , & 
» } 








S°X.89 House 





OVERS OW wares 


> - 8 ee ee ee 





west side of the Providence River, and just | 


north of the Point Street Bridge. The lot 
comprises some 55,000 square feet of land, 
bounded on the north and south sides by 
public streets, and a water front forming 
the east side. 

In the preliminary plan (which was after- 
wards adopted) the new station was repre- 
sented as having two dynamo buildings, 
each 60 feet by 200 feet—one on each street 





fem Sracer 
of the best type of compound engines is 
being constantly extended to effect a con- 
siderable saving of steam (or fuel), it was de- 
cided to adopt for the statior triple-expan- 
sion compound engines, provided with in- 
dependent surface condensers and circulat- 
ing pumps, the initial steam pressure being 
160 pounds. 

As the lot has a water frontage of suffi- 
cient depth to allow vessels to lie alongside, 


Draameo Room. 










the fuel will be reduced to a minimum. 

The chimney is made sufficiently large to 
produce ample draft for the entire series of 
boilers. It is located directly west of the 
boiler-house, and adjacent to it, and extends 
through the engine-house roof. The size of 
the flue itself is 14 feet in diameter, and some 
235 feet high above the engine-room floor. 

By means of the machinery, etc. , thus out- 
‘ined, together with others of special design, 





fii: 


71 feet 10 inches wide inside, and 68 feet 
long running lengthwise, and directly on 
the Providence River, which is of ample 
capacity to develop 4,000 indicated horse 
power by the engines, and an engine-house 
57 feet wide and 110 feet long. These 
structures are of brick, of plain design, 
having granite underpinning and brown 
stone sills for the windows, and may be con- 
sidered practically fire proof, as the only 
wood entering into their construction is that 
of the window frames and floor. The 
chimney, although not as yet finished, is of 
14 feet internal diameter, 28 feet 6 inches 
square at the base, and 238 feet high from 
high water line ; this structure alone will re- 
quire 1,500,000 bricks. These structures 
are shown in elevation on sheet 2. 
The plans of these several buildings are 

shown on sheet No. 1, and are represented 
by full lines, while the dotted lines represent 
a similar building upon the South street 
| side, with an engine-room intervening, ul- 
timately to be 73 feet by 200 feet long in the 
clear without any posts, and the boiler-house 
| extended the full width of the lot, or 71 feet 
10 inches by 200 feet when eventually 
carried out as necessity demands. It will 
| therefore be seen that ample provisions for 
| extension have been made, and which may 
be carried out without in any way interfer- 
ing with the regular daily operations of the 
| station, or undoing what has been done on 
| the permanent structures. The end and 
| side wall of the engine-house and also the 
| end of the boiler-house are of a temporary 
nature, although built of brick. 


DYNAMO-HOUSE FOUNDATIONS. 

The character of the foundation which we 
had to deal with through all of the work of 
construction was that which one would 
naturally expect in dealing with a public 
| dumping ground, which, while forming a 
very solid upper crust, was overlaying a 
strata of dock mud and blue clay, which, 
when once entered, was as unstable as oil ; 
underlying this was sand, and finally hard 
| pan was reached at a depth varying from 
35 feet to 50 feet below high water. 

The unreliability of this material deter- 
mined that piling should be driven for all 
of the permanent walls of the buildings ; 
| and the specifications for the dynamo-house 
foundations, which were the first started 
upon, were so drawn that piles of 30 feet 
in length, increasing towards the river to 45 
feet in length, should be driven ; and the 
whole, which were of spruce, and each 
being 11 inches diameter, were cut off 36 
inches below established high water. These 
piles, 216 in number, were driven alternately 
in two rows 82 inches center to center at 
right angles to the wall, and 64 inches cen- 
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ter to center parallel with the wall, each 
row being surmounted by 12 inches by 12 
inches hard pine timber pile caps. Upon 
these caps was started the masonry wall, 
four feet three inches wide at the base, tap- 
ering to 24 inches at the top on the four- 
foot level above high water. This wall 
was, as for all others, laid in cement mortar 
in the proportion of one of cement to two 
‘of sand. 

The assumption as to the length of the 
piles to be driven, proved, from the nature 
of the surroundings, to be correct ; as, when 
driven at the farthest or west point from 
the river, hard pan was reached at a level 
of from 35 feet to 38 feet below mean high 
water, and from this point towards the shore 
the strata gradually dipped to a level rang- 
ing from 50 feet to 53 feet below high water. 

This piling is shown on sheet 16. 

DYNAMO-HOUSE. 

The walls of the dynamo-house are, as be- 
fore stated, 60 feet wide in the clear, and 
200 feet long, and are 20 inches thick from 
the foundation up to the level of the dy 
namo floor, which is about seven feet nine 
inches above the average grade of the side- 
walk ; thence it is reduced in thickness by a 
pressed-brick belt course to 16 inches, and 
carried up to the 29 feet 3 inch level, thus 
leaving 17 feet from the dynamo floor to the 
under side of the wrought iron-trusses, as 
shown in section on sheet 3. 

The house is covered by a wrought-iron 
truss roof made by the Berlin Iron Bridge 
Company, East Berlin, Conn. 

The trusses are placed 10 feet center to 
center, the rafters of which are made up of 
10-inch plate iron with 2x2 inch angles riv- 
eted thereto, and the lower cord of 2x21 
inch angles ; the struts or braces are 2x1%4 
inch angles. The purlins running lengtb- 
wise with the building are of 2x2 angles 
spaced 2514 inch centers, and upon which is 
placed the roof covering. 

Upon the roof is a ventilator eight feet 
wide and five feet high, running 170 feet 
longitudinally of the building ; to the sides 
of the ventilator are bolted double-glazed 
windows, so arranged as to be opened from 
below for ventilation. There are three half 
panels on each side of the monitor, which 
are covered with corrugated iron, the re- 
maining portions of the sides, and also of 
the ends, being of glass. 

In the design of the building no attempt 
was made at ornamentation, the main object 
being to provide ample light and ventilation 
in connection with means for properly and 
economically caring for the machinery 
placed therein. 

To prevent any condensation from taking 
place on the under side of the iron roof, due 
to the difference in temperature within and 
without, which would be extremely objec- 
tionable and dangerous in buildings used for 
this purpose, the following described non- 
conducting covering was devised: Upon 
the purlins of the roof is first tightly stretched 
galvanized iron wire netting of 2-inch 
octagonal mesh, thus forming a foundation 
on which to place two layers of asbestos 


every five inches fore and aft to the purlins 
below. 

The roof covering is shown on sheet No. 6. 

DYNAMOS. 

In the general layout of the dynamos, 
provision has been made for placing four 
rows on each side of the center line of the 
house. The dynamos are placed diagonally 
with each other in sections or blocks of four, 
as showh on sheet 7. 

Each machine is supported upon a sub- 
stantial brick foundation laid up with 
cement; the several 12-inch walls forming 


————» 





the line shaft will be extended as desired, 
and the available floor space left for that 
purpose will then be utilized. 


The dynamo-room is thoroughly lighted | 
; ened and ‘braced by a system of: three-inch 


on the sides and ends by large windows, all 
of which, excepting those on the south side 
or engine-room side, are of three sashes ; 
the combined height being 10 feet, and the 
width four feet eight inches. The windows 
are placed 10 feet, center to center, and the 
sills 23 inches above the dynamo floor, and 
being sufficiently low to influence the proper 
ventilation of the dynamos. 
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4x36 inch angle irons, the lower angles 


forming the track for the trolley, which 
runs lengthwise with tthe crane. 
The sides of the girder are further stiff. 


by two-inch diagonal angles, all of which 
by reference tosheets 8 and 9, will be clearly 
defined. Each end of the girder rests in a 
cast-iron chair, and is bolted and riveted 
| thereto. At the extreme end of this sup- 
porting chair are located, 72 inches apart, 
the friction roller wheels, which support the 
whole; and by means of a shaft operated 
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the foundations of each series are bonded 
together, and, in fact, all built at one time, 
| so that the foundation for one machine acts 
| as a brace for its neighbor. 
| Between these foundations and the wails 
| of the building is a wooden floor of ordinary 
mill construction. 
| Directly beneath each machine is left open 
a section of floor for a thorough ventilation 
of the armature, through the medium of the 
cool, although perfectly dry, basement be- 
low. 
All of 


the down 





dynamos are belted 


through the floor to pulleys rigidly secured 
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CRANE. 

Directly underneath each truss of the dy- 
namo-room, and bolted thereto, is built in 
each side wall a chair or casting for support- 
ing the tracks for the traveling crane, which 
was deemed essential for moving the dy- 
namo machines from one location to another 
in an expeditious and economical manner. 

These tracks are of nine-inch rolled I- 
beams, weighing 70 pounds per yard, and 
were cut in 20-feet sections, the bottom 
flange being bolted to the cast-iron chair, 
and the ends strapped together by a plate 
and bolted. 
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board, the edges of each sheet overlapping 
about two inches on its neighbor, the two 
layers breaking joints with each other. On 
this is laid a covering of tarred paper 












to the main shaft, the machines being started 
or stopped at will by an appliance herein- 
after described. 

The ultimate capacity of this first dynamo 
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The box girder proper was constructed by 
the Berlin Iron Bridge Company, and is 58 
feet in length, end to end, and made up of 
two plates 30 inches deep, stayed and stiff- 





mopped over with hotasphaltum, and finally | house of the station will be about 80 machines | 
a second layer of tarred paper is applied, and | of the ordinary 50 or 60 are light size, al- 
also breaking joints with the lower layer | though much more power may be installed 
upon the hot asphaltum, thus completing | by the introduction of machines of greater 
what is intended to be a dry and incombusti- | capacity than that represented above. | inches) two 4x3 inch angles six feet long, to 
ble sheathing ; and finally upon the whole | The station will be started with about 35 | which also are riveted the gusset plates. At 
is then placed the No. 24 galvanized corru- | or 40 machines in service, and when enlarg- | the top to the vertical plate on the outside, 
gated iron covering, the same being secured | ment becomes necessary from time to time, | and at the bottom on the inside, are riveted 


ened on the side by 44-inch gusset plates, 
riveted, between two 8x3 inch vertical angles 
| on the plate girder. Across the top is placed 
| at a corresponding distance (five feet five 








by a chain from below, and a system of spur 
gearing acting upon one friction roller 
wheel at each end of the supporting chair, 
the whole is propelled lengthwise of the 
building. A chain is also used to propel 
the trolley across the building or lengthwise 
of the box girder. The whole were made 
from plans designed by us. 
BELT SHIFTER. 

The device adopted for shifting thedynamw 
belt is such that loose pulleys and clutches. 
are entirely dispensed with, the pulleys 
being rigidly secured to the shaft. he ar- 
rangement consists (for each dynamo-diiv- 
ing pulley, the same being 60 inches in diaw- 
eter), of a curved standard or frame se- 
cured to and extending up from the floor 
somewhat above the center of the shaft. 
Each side of the frame is provided with a 
series of narrow guide-rolls, the centers of 
which are arranged in a half circle, whose 
diameter is somewhat less than that of the 
pulley, the curved frame in cross section 
being U-shape ; the pulley continuously re- 
volving in the space lying between the two 
sides. 

To the rear of the 60-inch pulley, between 
it and the dynamo and intermediate of the 
upper and lower side of the belt, is mounted 
a short shaft parallel with the main shaft, 
having two chain wheels thereon, separated 
from each other by a distance exceeding the 
width of the pulley. Two endless chains 
(made up of flat links) are carried by this 
shaft and supported by the guide-rolls be- 
fore referred to. A portion of the chains 
or flexible apron, is provided with two-inch 
wooden rolls, the same extending across and 
uniting the two chains; the under side of 
the rolls being some half inch or more above 
the periphery of the pulley when the belt is 
shifted. 

In order to shift the belt, the dynamo is 
first operated by the usual screw or equiva- 


| lent device to slacken the belt somewhat, to 


be immediately followed by operating a 


| lever which carries the wooden rolls ahead 


from the normal position, thereby engaging 
the inner face of the belt, and, as the chain 
advances, lifts the belt radially away from 
the pulley, the belt then being stationary 
and the pulley revolving. 

To start the dynamo the operation is re- 
versed ; that is, the flexible apron is revolved 
rearwardly, thereby carrying the rolls from 
the proximity of the pulley, and allowing 
the belt to re-engage the pulley ; the dynamos 
at the same time being actuated to tighten 
the belt. - This device is indicated on sheet 
No. 10. 

ENGINE HOUSE. 


The engine-room (see sheet 5), as at pres- 





ent completed, is 57 feet wide and about 
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{10 feet long, and covered by an iron truss | one eccentric is employed to operate their | it will consist of several surface condensers | increases the volume of discharge from the 
roof, also made by the Berlin Iron Bridge | valve gear, and for the large cylinder one 


Company, and of practically the same de- 


eccentric is used to operate the two steam 


sign, and non-conducting covering, as for | valves, and one for the two exhaust valves, 


the dynamo-house. When necessity de- 
mands, the house will be lengthened by the 
removal of the temporary end party-wall, and 
the extension of the present iron roof up to 


| 


} 


the west end of the dynamo-house. } 
The change above contemplated will then | is 17 feet, and of 45 inch face, made in seg- 


accommodate sufficient engine capacity for 
the first dynamo building, and upon the ul- 


The object and advantage of this arrange- | 


ment being to obtain any amount of com- 


pression that may be found desirable inde- | 
| with its independent motive power for driv- 


pendent of the action of the steam valve. 
The diameter of the main driving wheel 


ments, and carrying a 44-inch double belt 
made by Messrs. C. A. Schieren & Co., of 


timate addition of the second dynamo-house | New York. 


upon South street, the engine-room will be- | 
come about 73 feet wide, and without any 
posts. To accommodate this additional 
width, provision was made in this present 
roof for splicing out the trusses, and thus 
the two sides of the roof would then be- 
come alike. This can be done without at 
allaffecting the operation of the station, a 
condition throughout the entire work which 
we have always carefully considered. 

Below the floor is located the first leg of 
the 26-inch exhaust pipe. and above and 
supported upon the wrought iron trusses is 
the 18-inch wrought ironsteam pipe, These 
two pipe lines will ultimately form a U-shape, 
that is, passing up one side of the room and 
returning down the other. 





ENGINE. 

lhe engine, which is of the triple-expan- 
sion type, was especially designed for the | 
service of the station by E. Reynolds, gen- | 
eral superintendent of E. P. Allis & Co., of | 
Milwaukee, Wis. 

The high pressure cylinder of the engine | 

is 14 inches in diameter, the intermediate | 
cylinder 25 inches in diameter, and the low | 
pressure cylinder 83 inches in diameter, each 
48-inch stroké. ' 

hé wofking barrels of each cylinder, to- | 
gether with the heads, are thoroughly | 
jacketed with steam at boiler pressure, also 
the receiver between the high and interme- 
diate cylinders; and that between theinterme- | 
diaie and low pressure cylinders are like- 
wi-e jacketed by steam at boiler pressure. 

he valves of all the cylinders are located 
in the heads, and as the working faces of | 
the valve with this construction are within a 
very short distance from the face of the heads, 
the waste clearances are reduced toa mini- | 
mum, 

he valve gear is of the liberating type, 
the valves themselves closing by vacuum 
pois located level with the engine-room 
floor. 

he automatic cut-off mechanism of the 


The jackets of the two receivers and of 


'and combined air and circulating pumps 
| working upon one large exhaust main, which 
| is common to all engines of the station. 
This plan was adopted, after some delib- 
eration, for the reason that any particular 
surface condenser, or a number of such, 


ing the pump of the same, can be operated 
at will, with the result of producing the de- 
sired vacuum upon the exhaust main. And 
as all of the engines are connected to this 


| exhaust main, and are shut out at pleasure, 


therefore it follows that any individual en- 
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air pumps. <An opposite action results from 
| a diminution of the load on the main engine, 
| and correspondingly slows down the con- 
| densing engine. 
The first condenser put in is nine feet 
| long, six feet wide, and eight feet bigh, and 
| contains 2,496 square feet of cooling sur- 
| face. These tubes, which are 3 inch, and 
| 144 inches in diameter, placed one inside of 
the other, are suspended vertically from 
brass plates with their upper ends expanded 
therein. The plates for supporting the 
smaller tubes are some eight inches above 
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the three steam cylinders are drained by a 
pump three inches in diameter and 5-inch 
stroke, operated from the condenser of the 
engine, the water being pumped into the 
feed pipe. 

The frame of the engine is one peculiar 
to the builders, and was first designed for 


| heavy rolling-mill practice, and consists of 
strong wrought-iron bars or rods running 
from the cylinder head to the pillow block. 
| The rods tic these two parts together, and 


| 


at the same time form a part of the guide- 
rod for the horizontal cross-head. From 
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first and intermediate cylinders are actuated 
by and under the control of the governor, 
und at the same time the point of cut-off of 
the intermediate cylinder may be set ata 


it is so desired, while for the large cylinder 
the point of cut-off is fixed by hand adjust- 
ment and always independent of the action 
of the governor, and thus a perfect means is 
afforded to adjust the ratio of expansion 
relatively in each cylinder, and effect the 
greatest possible economy of steam, and 
consequently fuel. 

For the first and intermediate cylinders 





| each cross-head extend two hammered iron 
piston rods for the intermediate cylinder and 
large cylinder, and for the small cylinder 
| one rod passes through the back head of the 
fixed point independent of the governor if | intermediate. 


The speed of the engine is 100 revolutions 
| per minute. To provide efficient lubrica- 
| tion for the main bearings, a positive oil 


| circulation is produced by a pump operated | 


from the valve-gear rocker shaft. 
CONDENSER, ETC. 


| The condensing apparatus for the engine: 
of the station will be arranged in series—. ¢., 

















gine is not testticted in its operation to the | 
running of any condensing apparatus in the 
station. | 
Electric light stations, as we all know, 
are subject to wide variations in power 
during a period of 24 hours, and to econo- 
mize power in the operation of the air and 
circulating pumps of the condensers, we 
have selected a cut-off engine as the motive 
power for the condensing apparatus ; the 
point of cut-off of this engine being con- 
trolled by the vacuum in the surface con- 
denser. As the load upon the main engines 
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is increased, the natural tendency in the 
action of the surface condenser results in a 
decrease in the vacuum by a consequent 
rise in the temperature of the overflow water, 
| due to the introduction of a larger volume 
of exhaust steam into the condenser. This 
decrease in vacuum immediately acts upon 
| the cut-off mechanism of the engine of the 
condensing apparatus, and, by allowing the 
steam in the cylinder to follow farther upon 
| the stroke before cutting off, the engine in- 
| creases in speed, and thus delivers a greater 
| volume of circulating water to the con- 
' denser, and at the same time correspondingly 


| above the floor. 


those for the larger or cooling pipes, as per 
sheet 19. 

These tubes are atranged in six sections 
of 208 pairs to a section, the water of con- 
densation passing downward through the 
}f-inch tubes, thence upward between the 
large and smaller tubes, where it then 
crosses over to the next section, passing 
downward through the large tube and up- 
ward through the smaller tubes, where it 
again passes forward, the operation being 
repeated until the water bas traversed the 
six sections, when finally it passes over- 
board to the river by an 18-inch cast-iron 
pipe, whose end is submerged about four 


4 | feet below low water and consequently act- 
| ing as one leg of a siphon. 


The injection pipe is laid in South street 
200 feet south of the overflow, and com- 
mences at a well having three screen cham- 
bers leading therefrom to the river. The 
screens are covered with copper wire, 14 
inch and ,’, inch mesh. 

The condensing apparatus engine is 12 


| inches diameter and 16 inches stroke, with 
| liberating valve-gear and of the same pattern 
| as the large engine. 


The air and salt water 
circulating pumps are respectively 24 inches 
and 16 inches diameter, each of 16 inches 
stroke. 

Intermediate of the air and circulating 


| pumpsis located on the overhead crank shaft 
|a plain fly-wheel 10 feet in diameter, the 


center of the shaft being 10 feet one inch 
The condensing apparatus 
is shown on sheet 19. 

AUTOMATIC BOTLER-FEEDING MCEHANISM. 


Upon the opposite end of the shaft of the 
condensing apparatus engine is located the 
feed pump. The pump has an automatic 
device for controlling its stroke by the 
height of the water in the boiler, and thus 
| the stroke of the feed pumpis automatically 
| lengthened or shortened, as the case may be, 

to correspond with the actual quantity of 
| water evaporated in the several boilers. 

With this device we are enabled to run the 
| pump at its full capacity, even though its 

| stroke may be from 0 up to 16 inches, with- 
| out the use of a‘ by pass,” and thus at 
! times save considerable power. This device 
| consists of a float mounted in the boiler and 
operating a balance valve in the feed pipe 
line, which, by an increase in pressure in 
the feed pipe. due to an excessive height of 
water in the boiler, causes the closing of the 
balance valve. A reaction then takes place 
upon a differential water cylinder, and the 
movement due to this increase in pressure 
upon the piston contained therein shortens 
the stroke of the feed pump. A decrease in 
water level in the boilers has the effect of 
opening the balance valve of the feed pump 
wider, which momentarily has the effect to 
reduce the pressure therein, and this reaction 
upon the differential piston acts to lengthen 
the stroke of the feed pump, and conse- 
quently discharges more water, as required 
by the increased evaporation. 
STEAM PIPE. 

In a station of the proposed capacity of 
ours it becomes absolutely essential that the 
main line of steam pipe should be so 
constructed that full boiler pressure can be 
maintained wpon it during every moment of 
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the year; and to avoid any possibilities of 
leakage that would prevent its use at any 
time, we have so arranged all joints in the 
main line that if any leakages should occur 
it may readily be remedied without remov- 
ing the steam pressure therefrom. 

The main line of pipe is 18 inches inside 
diameter, and was made from our designs 
by the Continental Iron Works, of Brook- 
lvn, N. Y., and is of 14-inch steel plate, with 
the horizontal seams welded, while at the 


ends for connecting the various lengths to- | 


gether, a bell flange was turned out from 
the material of the pipe itself, as shown at 
sheet 11. 


These flanges were then double riveted | 


together, and the joint calked up against its 
neighboring flange from the outside. Where 
a wrought iron pipe joins a cast outlet or 
inlet tee, or to an elbow, they were likewise 
riveted to the cast iron flange, as shown, 
and the joint made tight by calking the 
bevel edge of the wroughtiron flangeagainst 
the castiron,. Thisalsoadmits of recalking, 
should it become necessary at any time to 
do so, Without removing the pressure from 
the pipe. The flange joints of all of the cast 
iron pipe in the main line are made with 
male and female joints, as shown, and into 
the recess of which is placed a gasket of vul- 
canized asbestos, The flanges are then bolted 
together with 74 inch bolts spaced about 4,4 
inches center to center. 

At each outlet and inlet, and directly upon 
the main line is placed an open way Chap- 
man valve, having brass seats. The flanges 
of these valves are likewise provided with a 
male and female joint, so as to prevent any 
possibility of the joint blowing out. 

The piping upon the main line, beyond 
these valves, is of orninary lap-welded tubes 
having screwed ends, fitting standard flanges 
and cast iron elbows. Should any section 
of this primary pipe leak at any time, it can 
be repaired by shutting it out by means of 
the valves above referred to, located in the 
main line. 

The 18-inch main steam line will run 
along each side of the engine-room house, 
and at its extreme ends the two lines will 
join, and thus form a U for feeding all en- 
gines proposed for the station. Steam in 
the meantime is taken from the boilers into 
each end of the pipe. 

Ample provisions are made for removing 
all water of condensation from the pipe, by 
collecting it into cast-iron wells having water 
glasses thereon, and then trapped into the 
feed-water tank, from whence it is pumped 
back into the boilers. 

SHAFTING. 

The engines are belted to jack pulleys se- 
cured upon open-hearth cast-steel hollow 
shafts, through which freely passes and re- 
volves the six-inch hammered iron line 
shaft. 

On one end of the hollow shaft is cast a 
head 24 inches in diameter, and to which is 
bolted a 54-inch Hill friction clutch, to 
transmit the power of the first engine of 500 
horse-power. 

As the hollow steel] shaft is supported in 
bearings nioe inches in diameter, and inde- 
pendent of the line shaft, it follows that the 
engine and its jack pulley, and of course the 
hollow shaft, can be stopped at pleasure by 
throwing out the friction clutch and still 
allow the main line to revolve as usual, but 
without touching the inside surface of the 
hollow shaft. 

In case that the main line is in operation, 
and it is required to start up any engine, it 
is merely necessary to put the engine in op- 
eration and throw in the friction clutch, and 
consequently connect the whole firmly to- 
gether. 

Alongside of the clutch upon the end of the 
hollow shaft is still another of 60 inches in 
diameter, and of 800 horse-power capacity. 
This clutch is provided so that the main 
line may be cut out at pleasure at that point. 

All of the bearings in which the shafting 
revolves are of liberal length, and provided 
with bronze ring oilers, some having three 
rings, While others have but two. These 
rings encircle the shaft and revolve by con- 
tact therewith, thereby carrying a” large 
quantity of oil from a chamber formed in 
the lower part of the pillow blocks, to the 
upper surface of the shafts, and thus pro- 
vide ample lubrication, a feature very essen- 
tial in view of the fact that the shafting is 
to run 800 revolutions per minute, and that 
the bearings, especially those of the hollow 
shafts, are of large diameter, 

SEA WALL. 

The most difficult portion of the founda- 
tions which was put in was experienced 
when we commenced that of the boiler-house 
wall upon the river front. This resulted 
from the fact that man had from time 
immemorial driven piles indiscriminately to 
replace those which had become worn out 
or broken under the several old wharves 
which had been in existence at this site. 

When the former wharf, as we found it 
at the acquisition of the property, was re- 
moved, preliminary excavations were made. 
and an attempt made to remove the old piles 
found thereunder. During this operation 
the fact was revealed that the piles were of 
a miscellaneous diameter and of different 





length, none of them being sufficient for | heads of the piles were then surmounted 
our purposes of building upon, some pull- | by 10x10 spruce timbers and securely fast- 
ing out quite easily, while its neighbor | ened to the head of each new pile driven by 
would be broken in the attempt. This fact | 34-inch drift-bolts. These timbers were al- 
prompted us to drive all of the old piles thus | ternately of 22 feet and eight feet six inches 
left standing below the grade of the new/}in length. And finally, upon these pile 
ones which we wished to insert, and thus | caps, were securely pinned and closely laid 
get the old piles beyond a point so that they | 6-inch spruce planks, which thus formed a 
would not interfere with our platform, | platform 26 feet wide and extending the 
which we proposed to place upon the head | whole length of the river wall. 

of the new piles. The piling upon this wall | Inasmuch as there were already in place 
consisted of four rows, spaced 30 inches | a large amount of old piles, 2&8 in number, 
center to center, and parallel with the har- | which had been redriven below the line of 





bor line established by the city, the center | the new, Portland cement concrete, thor- 
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oughly pointed up 2%¢ inches deep with 
Portland cement. 

This same construction of wall and four 
rows of piling was carried around the nort})- 
east corner of the house, as shown in eleva. 
tion at sheet 15, as far as the platform ex. 
tended to prevent any liability of washing 
from the river. From this point for the re- 
maining portions of the walls the piles were 
driven in three rows, 16 inches center to center 
of caps, and spaced 42 inches lengthwise w ith 
the wall. These were cut off 84 inches below 
high water, and surmounted by a 12x12 hard 
pine stringer, as for the dynamo-house, 

In sheet 14 a section of a portion 
of the north and the whole of the 
east wall is shown, its base being 
4 feet 6 inches wide, tapering up to 
3 fect 6 inches wide at the 4-foot 
level. These wallsare laid up in ce- 
ment, as for other underground sec- 
tions, 


BOILER-HOUSE. 

The first section of boiler-house 
built is 68 feet long and 71 feet 10 
inches wide, as shown on sheet 4, 
to accommodate four sections of 
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boilers, and is so arranged that it 
may be lengthened the full width of 
the lot as required, or ultimately 
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will be 200 feet long. 

There are two rows of columus 
running lengthwise with the build- 
ing, spaced 14 feet 3 inches, center 
to center, while across the house the 
center lices of the two rows are 21 
feet. Under each column is driven 
a Cluster of 15 piles to a depth of 45 
feet to 53 feet below high waiter, 
and upon these are built the cut 
granite piers for supporting the coal 
pocket. 

The piling for side walls and 
piers was carried about 15 feet be- 
yond the actual line of the boiler 
house, so that when the party-wall 
is removed for extension the driving 
of additional piling will not disturb 
any of the permanent structures. 

The walls of the house are 26 feet 
1 inch above the floor, the first 5 
feet 10 inches, being 36 inches 
thick, with granite underpinning 
and the balance of 82-inch wail. 
Lengthwise with the house is av 
ash tunnel 4 feet 6inches wide and 
6 inches 4 feet in the clear, in which 
is a tramway, and by means of a 
turn-table opposite each transverse 
tunnel leading directly under each 
boiler-grate, the carts for collecting 
the ashes are traversed back and 
forth as they become filled. 

Directly over the boilers will 
be stored the fuel for the station 
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oughly mixed in the proportion of one | 
cement, two sand and one Droken stone and | 
gravel, was placed in bags and thoroughly 


rammed down between the new and upon | 


of the cluster of piling being 6 feet 6 inches 
from the established harbor line. 

In addition to these four lines of piling, 
there was driven at every alternate row in- | 
land and at right angles to the harbor line a | the head of the old piles, and so left that 
series of four piles spaced 4 feet 6 inches, | when the 6-inch spruce planking was placed | 
13 feet 6 inches, and 17 feet 3 inches, re- | upon the stringers of the new piles, a bear- | 
spectively, from the inner row of piles, as | ing also would be had upon the old as well | 
shown in section at sheet 12, and in plan at/as upon the new, which is shown upon | 
sheet 13. These piles, which were of spruce, | sheet 14. 
and of 11 inches diameter at the butt and 54| Upon this timber platform, which runs 
to 50 feet long, were driven down with a | inland from the river 26 feet, as above stated, 
ram of 2,200 pounds, and followed up at| was built the wall proper for the boiler- | 




































in a wrought iron coal pocket 25 
feet in depth, and of a capacity 
for this first section of 2,500 tons. Being 
directly upon tidewater, the coal is taken 
from the vessel alongside of the building 
and is landed at once to any section of the 
pocket. The coal, after being weighed in «a 
movable machine, is deposited opposite the 
furnace doors by gravity. The floor of the 
pocket being built on an incline to facilitate 
the discharge of the coal. 
BOILERS. 
The first section of 500 horse-power boilers 
for the station were made by the National 
Water-Tube Boiler Company, of New Bruns 
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house and its surmounting coal pocket. The 
center of this wall, as we have before stated, 
is 6 feet 6 inches from the harbor line and 
the stone foundations, having a base of 8 
feet, were started upon this platform and 
well bedded in cement; all bottom stones 
being laid as headers, and of 8 feet length. 
Above this the wall gradually tapered to 4 
feet 9 inches in thickness at the 4-foot 8- 
inch level, this wall being laid up, as other 
foundation wallsfor the station, with cement 
mortar of one part of cement to two parts 
sand; the face of the wall being thor- 


the last by a follower until hard bottom was 
reached, which varied from 45 to 53 feet 
below high water. 

They were then cut off uniformly seven 
feet six inches below established high water 
mark by a circular saw hung up in the ways 
of the driver, and which was operated by 
the engine used for driving upon the float- 
ing scow. The number of new piles being 
547. When this was accomplished, after 
the usuat amount of damage to the several 
saws incident to the very frequent contacts 
with the stone ballast found below, the | 

















wick, N. J., and are, as the maker's name 
implies, of the water-tube type. They are 
set in two batteries to a section, each of 
which are of 250 horse-power, upon the 
commercial basis of 30 pounds of water 
evaporated into dry steam per hour ; and, 
as the engine is guaranteed to develop an 
indicated horse-power for 12.6 pounds of 
water per hour, the boilers will therefore 
evaporate water enough to develop by the 
engine about 1,100 horse-power per section. 

Each boiler of the section is made up 0 
144 steel tubes four inches in diameter and 
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charcoal iron cast headers lying horizontally. 


These several layers of headers are nippled | rounded by the engine-room. 


16 feet long, the tubes terminating into | midway between the two streets, and about 
125 feet from the river line, and is sur- 


The founda- 


tygether with 44-inch steel tubes, and are | tion is composed of 405 spruce piles, as per 
finally connected to the saddles by 5-inch | sheet 18, driven down from 45 to 53 feet be- 


nipples. Upon the top of each boiler of the | 
section are placed three 36-inch steam and 
water drums, made up of ,,-inch steel plate, 
to the lower side of which, at its extreme 
ends. are riveted the up and down take 
saddles which receive the end of the 5-inch | 
lown take tubes, and at the forward | 


5-inch nipples before described. | 


rear 
end the 
which are expanded into the upper row of 
horizontal headers. Inside and outside hand- 
holes are provided opposite the ends of each | 
tube, the former for preventing serious acci- 
dent to those in charge of the boilers in case 
of the breakage of a hand-hole plate bolt, 
and the latter for providing the necessary 
water-tight joint. 

The length of the grates under each boiler 
is 6 feet. and the width of the furnace 9 feet, 
and were designed for the ultimate introduc- 
tion of a mechanical stoker of some im- 
proved pattern when the next series of 
boilcrs are placed in position. 

Underneath each section of grates and 
below the level of the boiler-house floor is a 
pit or tunnel, as before stated, in which is a 
tran.way for conveying the ash and clinkers 
coliccted in a car provided for that purpose, 
and by means of a turn-table the car is 
transferred to the longitudinal pit or tunnel 
located at the center of the boiler-bouse, 


from whence it is propelled to the street, 
an’ finally hoisted by power into the cart 
for conveying it away. 


iis system of tunnels is plainly shown at 
sheet No. 4 
ECONOMIZER. 


t the rear of the boilers, and common to 
excl section of two boilers, is placed verti- 
cally a Green economizer, having 192 4-inch 
cast iron tubes, each 10 feet long. ‘The flues 
lending to the economizers are so arranged, 
as will be seen by referring to sheet 4, that 
t gases may be diverted by dampers 
through the economizer, or into the under- 
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The first 5 feet of the walls are laid up in | 
the proportion of one cement to one sand, | 


above that, and up to the 85 foot level the 
proportion being one to two, and the bal- 
ance of the walls laid up with lime mortar 


LE OuUSE. . 
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low esta b’shed high water line, and cut off | 
5 feet below this line, and upon these, en- 
cased in sheet piling, is a bed of concrete 44 
feet wide by 59 feet long and 6 feet 9 inches 
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SHEET 12- 


-~GrcCENS. 





be extremely hard and tough, without regard 
to color or size, and from the large quantity 
of brick required for the work, ample good 
colors for the outside work are readily 
culled. 
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composed of four parts sand, two lime and 


one cement, 


lime mortar. 
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neath direct flue leading to the chimney, at 
will. ' 
CHIMNEY. 
The chimney, which is 14 feet interior 
diameter, and when completed will be 238 
feet in height above zero level, is located 
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feet, and weighing about 2,000,000 
which is composed of one part of 





parts broken stone. 
started the brick work, 36 feet square. 





deep, thus forming a block of 16,000 cubic 

unds, 
orton’s 
hydraulic cement, two parts sand and three 
Upon this bed was 





after a short exposure or when dry, 





All surfaces of the core or flue 
that are exposed to the heat are laid up with 
For the outside walls, as for | the flew 16 inches. 


the other buildings, red soapstone finish 
mortar was used, which becomes very hard 


The brick used was a quality especially 
burned for us by a local company, our only 
requirement being that all of them should 


The chimney? at the base is made up of 
three walls, the outer being 28 inches thick, 
| the intermediate 12 inches, and the core or 
The intermediate wall 
| is octagonal in cross-section and surrounding 
| the core or flue, which has an internal dia- 
| meter of 14 feet. The outer and intermedi- 
| ate walls are joined together by 8 buttresses, 
| both being carried up at the same time, and 
thus thoroughly bonded together. Eight in- 
side buttresses also extend to within one inch 
of the outside of the flue wall, and are carried 

| up to its extreme height. 

The cross sections at the several elevations 
being represented by sheet 17. 

As the intermediate walls are carried up 
plumb and the 2.8 inch outside wall has a 

| batter of 2.8 inches in 10 feet, they finally 
intersect at the 90-foot level, and from that 

| point the walls are gradually reduced to 20 
inches in thickness, thence to 16 inches, and 

| finally 12 inches at the commencement of 
the enlargement for the cap. 

At the 38-foot 2-inch level a series of 
granite stone are placed in each corner of 
the square ; the same are so cut that the 
form of the chimney is changed to an 
octagonal cross section at the 46-foot 2-inch 
level, and that form is thereafter maintained. 

| From this 46-foot 2-inch level, at each corner 
| of the octagonal, are pilasters 24 inches wide 
and projecting 4 inches from the surface of 
| the wall. 

| The flue or core of the chimney has a 
16-inch wall, as above referred to, and is 
reduced at the 78-foot 2-inch level to 12 
inches, and again at the 163-foot 2-inch level 
to 8 inches, and is thus continued up to 
within 4 feet of the top. 

At the bottom of the chimney means are 
provided, by arched openings through the 
various walls, for access to all spaces in the 
base for cleaning, etc. These passage ways 
in the intermediate wall, by ascending verti- 
cal ladders built into the outer and interme- 
diate walls for that purpose, also afford 
access to the damper bearings which are on 
the 37-foot 2-inch level. 

The damper is made up of two sections, 
each hung at an angle of 30 degrees from a 
horizontal line, so that by rotating each 60 
degrees the two extremes of their motion 
will be reached. 

Each half of leaf of the damper is com- 
posed of six sections of 34-inch cast iron 
plates, having flanges thereon for bolting 
together, and through which passes a 2-inch 
by 2-inch wrought iron spindle or shaft, the 
ends of which are turned down to 134 inches 
in diameter, which rotate on the anti-friction 
pulleys 83g inches in diameter. The levers 
for operating the dampers are located be- 
tween the outer and intermediate walls, and 
the connections therefrom pass downward, 
thence through the wall and finally outside 
of thé chimney, where they are acted upon 
by the damper regulator. i 

This unusual course was provided so that 
all of the connections would be protected 
from the weather, as the dampers themselves 
are above the roof of the engine house. 

The cap surmounting the chimney is of an 
octagonal form for the cone as well as the 
outside, and is made up of 16 sections bolted 
together with copper bolts; in the recess 
formed between each joint is calked two 
layers of one-eighth inch copper wire for 
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| 
the purpose of forming a water-tight joint, | have been located in almost any place that | room to move the machinery without taking 
‘and thus protect the underlying brick work, | could be had ; some old shell of a building 


and at the same time forming a metallic con- 
‘tact between the several sections of the cap 
:and also serving as a guard against lightning. 





would be used, that would have nothing to 
| recommend it except that it was cheap. 
In fact, the first station for central light- 


‘(to the cap proper is secured by copper bolts | ing purposes was started in San Francisco 


a cast iron cresting of plain design and of | in a blacksmith’s shop, using an old, worn- | money value. 


about 5 feet in height, and which also forms | 
part of the lightning conductor. The absc- 
lute metallic contact between all sections of | 


out portable engine and boiler. The force 
consisted of one man, who was superintend- 
ent, dynamo man, engineer, fireman, trim- 


| too much time. In such a case time is 
money, for the amount of money allowed in 
| rebates is only a small fraction of the loss, 
as the reputation of never having the lights 
| out is worth much more than their mere 
For electric lights are not a 
success until they can be placed in business 
houses and halls having no other method of 
illumination, without danger of their being 


the cap and cresting prompted the connec- | mer, inspector and lineman; but the price | suddenly left in darkness; rather have the 


tion therewith of the 114x1% inch copper | 
rod, which terminates at its lower end, to a | 


received for the lights would gladden the | 
hearts of the electric light companies of | 


machinery and lines in such shape that the 
lights can be depended upon at all times. 


16-inch cast iron water pipe running to the | to-day ; they were $10 per week per lamp, | This may take a little more money for the 
pip | y I ) y 


river, and consequently always submerged, 
leads us to believe that all possible pro- 
visions have been made for this erratic, 
uncontrollable, alternating current. 

Between the intermediate wall and the 
flue is built in a ladder formed of 14-inch | 
round iron, one end of which, being built 
solid into the intermediate wall, while the 
other end is left free to accommodate itself 
to the expansion of the flue. This ladderis 
located a short distance from the angle of 
the octagonal, and is carried plumb the 
whole lengtb of the flue. 

Directly above and below the opening for 
the smoke flue, which is 10 feet wide and 18 
feet high, is built into the outside wall and 
8 inches from the outside thereof, two 114 
rods, the ends of which are 11g inches in 
diameter, and secured to a heavy cast-iron 
plate. Above these are built in every 20 
feet, 4x14 inch and 3x1g inch bar-iron laid 
edgewise, which, when bolted together, 
forms an octagonal of sufficient size to ex- 
tend to within 8 inches of each side of the 
chimney. The last of these bar-iron braces 
are placed at the 153-foot 2-inch level. 

The method of construction is of a very 
simple nature. At the commencement a 
12x12 inch cast-iron plate, having thereon a 
center or bench mark, was placed in the 
center of the chimney, and from that center 
mark the axis of the chimney is re-estab- 
lished every 20 feet throughout its height. 

All materials used in construction was 
conveyed to the top by an elevator having a 
platform 4 feet by 4 feet, arranged to run 
up and down inside of the shaft. and guided 
at opposite corners by 6x6 inch hard pine 
vertical timbers, which also serve for the 
gripping device to act upon in case of acci- 
dent to the manilla cable. As the work 
progresses, the upper framework, carrying 
the overhead 30-inch shieve, is hoisted up and 
new framework added directly below. At 
the same time interior scaffolds were built 
in every 5 feet and secured by 6x8 inch tim- 
bers placed in the wall. 

There will be used in its construction 
1,500,000 bricks. 

In conclusion, we desire to place on record | 
the fact that the development and phenom- 
enal success of this company, which started | 
but 5 years ago with 29 lights, and the in- | 
ception of this new station, marking an ad- | 
vance in this field of engineering, is due to 
the broad and comprehensive labors and | 
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It is found that two-thirds of the steam 
which is generated in a tubular boiler jg 
made on the shell, and not in the boiler 
tubes, as supposed. In taking the heating 
surface of the boiler tubes we should only 
take one-balf of the circumference, as the 
flame only impinges on the upper hulf 
of the tubes. With proper setting, flame 
can be carried the full length of a 30. 
foot boiler, with ordinary natural draught, 
using secondary combustion. Automatic 
dampers should never be used ; by their use 
itis impossible to get proper combustion, 
as they are either open or closed, besides hay 
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and burned from dusk to midnight, except 
Sundays. And when I look back to that 
time of running arc lamps on one wire, with 
ground return, I am amazed that there were 
so few troubles in the shape of grounds and 
tires. Not only was a ground return used, 
but inside wiring was thought good enough 
when put up without any insulation, but 
fastened with wire staples. 

There are a great many places even now 
where bare wires are stapled fast, showing 
the absolute need of good, competent, fear- 
less inspectors, who will examine every 
inch of wire in a building, and not be afraid 
to condemn it if it does not come up to the 
requirements of safety. Then, again, all | 
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Wall. 


construction of the plant, but it will be 
more than made up in the commercial value 
of the lights. 

An electric lighting station should be 
built of brick or stone, in a neat, substantial 
manner, not more than two stories high, and 
be as near fire-proof as possible. One of the 
important factors of sucha station is good 
ventilation, it being necessary to keep en- 
gines, shafting and dynamos as cool as pos- 
sible. This not only adds to their life, but 
their over-heating is a great element of dan- 
ger to the success of the lights. 


BOILER ROOMS AND BOILERS, 
The boiler room should be located on the 
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achievements of Marsden J. Perry, Esq., 
vice-president and general manager, a gen- 
tleman of sound business abilities, readily 
grasping engineering details, and fully ap- 
preciating the axiom that the ‘ best is the 
cheapest ” in the end. 


THE PERFECT ARC CENTRAL STATION, 


BY M. D. LAW. 


READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT NIAGARA 
FALLS, AUGUST 6TH, 1889. 
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inside wiring should be inspected at least | 


once a month. 

An electric lighting station should be lo- | 
cated as near the center of the territory to | 
be lighted as possible, but if sufficient | 
ground cannot be obtained at a reasonable 
cost, then it is better to go a little to one | 


| side rather than be crowded for room; for | 


when an electric lighting station is cramped 
for room it cannot be handled with economy, 
as one of the greatest successes of central 
station work is not only in the simple run- 
ning of the machinery well, but when | 
troubles occur in the shape of breakdowns | 


It has usually been more the rule than the (which are liable to happen in the best | 


exception that electric light central stations | regulated station), there should be sufficient | sion and improper care. 
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ground floor, with plenty of ventilation. 
making the fire room cool and comfortable. 
Everything being in full view and easy of 
access, can be kept clean and in order. 

In constructing an electric light station, 
the dynamos and engines are generally 
placed first, and what room is left the boilers 
are thrown into, without much regard to 
their economical handling. It is better to 
have a comfortable fire room, as the firemen 
can then remain by the boilers, doing justice 
to their work. By having boilers in cellars, 
cramped, or poorly lighted and ventilated 
places, makes the men careless, and also de- 
tracts from the life of the boilers by corro- 
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ing the tendency to make firemen careless. 
An ordinary fireman, with hand dampers, 
can fire with not over two pounds variation 
of steam in a run of twelve hours. When 
the boilers are working to within three t 
five pounds of their utmost capacity, the 
hand dampers are kept partly open, and as 
the steam varies the damper is changed to 
suit, therefore always allowing of prope: 
combustion. 

For a 1,000 light station there should 
be 12 single tubular boilers, 48 inches in 
diameter and 20 feet long, with 22 5-inch 
tubes, the shell to be made of 3¢ inch stee! 
or iron, having a tensile strength of 55,000 
pounds and 25 per cent. ductility in eight 
inches. 

Double riveted longitudinal seams and 
first class workmanship will stand a safe 
working pressure of 130 pounds per squar: 
inch, which will give 1,325 horse-power. 
With the Corliss type of engine, carrying 
110 pounds per square inch, there would 
therefore be three boilers which could be 
held in reserve, that being none too many for 
safety, and the other nine boilers can be 
worked very easily, as rapid combustion is 
the most economical. 

ENGINES. 

Electric lighting is one of the hardest 
| kinds of work for a steam engine, the con- 
| tinuous running and the work being thrown 
| on and off instantaneously causing immense 
| strains. 
| They should be twin engines, connected 
at right angles, by which we have steadier 
power than with single engines, because we 
have the impulse of the steam at every quar- 
ter of a revolution. They should be built 
specially and have a larger amount of iron 
in all their parts than is used in an ordinary 
commercial engine, so that in times of 
trouble they can be forced for a short time 
beyond their ordinary load. 

For a 1,000-light station there should 
be two 23x48-inch twin engines, run- 
ning at a speed of from 70 to 80 
revolutions. With this number and size of 
an engine there will be a reserve of one en- 
gine, as the three engines will easily carry 
the load of 1,000 lights with economy. 

It is a settled fact that the Corliss type of 
non-condensing engines, properly con- 
structed and handled, are the most econom- 
ical, using less than two and one-half pounds 
of coal per horse-power, working at 110 to 
115 pounds of steam per square inch. High 
rotative speed is not necessary for electric 
lighting, but it does require a steady and 
uniform speed. An engine running 40 revo- 
lutions per minute, provided the speed is 
regular, will make as good lights as one 
running 300 revolutions. 

It has been practically demonstrated in a 
great number of plants, which have used the 
small, high rotative speed engines, that such 
is the fact, the low speed using less coal. oil 
and attention, while the cost for repairs is 
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very much less, as well as loss of steam 
from radiation, clearances, etc., than high- 
speed engines. On a pair of Corliss engines 
93x48 inches, at 75 revolutions per minute, 
running day and night for nearly seven 
years, the actual cost for repairs was but 
$25, and during that time they were shut 
down but once on account of breakage, and 
then only 10 minutes to disconnect one 
engine, the other being run with the load of 
both at increased steam pressure. 
SHAFTING. 
rhe friction of a high rotative speed en- 
ine and a 60-light dynamo is 6 indicated 
rse-power, while the friction of one pair 
engines, shafting, 22 empty dynamos, 11 
lers and 22 Hill clutch pulleys, 5 feet in 
iameter and 12-inch face is but 72 indicated 
orse-power, both running up to speed. The 
ly argument against large engines is that 
‘ase of breakage it stops the whole plant, 
1ereas in a series of small engines, con- 
ected direct, it will stop but one dynamo. 
In all cases shafting should be made of 
mmered iron, and for a 1,000-light station 
he main line should be 75 feet long and 6 in- 
ches in diameter, and about 55 feet of coun- 
ter shaft, commencing at 5inches diameter 
and reducing one-half an inch for every two 
nachines, to be located on the ground floor, 
th pedestals as low as possible and_bear- 
vs of cast iron, not less than four to one. 
fhe main bearings ought to be of phospber 
onze, and the shafting run not Jess than 
)revolitions per minute. The expense 
oil on such a shaft, with proper appli- 
ices, will not be over $3 per year. 
The driven pulleys from the engines 
should be on the two ends of the main line 
the shaft, with a clutch cut-off between 
ie engine and the first dynamo pulley, one 
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tween the last dynamo and counter-pulley, 
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the shaft lines, so as to use angle belts. The 
light should be good, and the ventilation 
perfect. The roof should be supported 
without posts and be of sufficient height so 
that the dynamos or armature can be hoisted 
and carried over the ones that are running. 
Insufficient room overhead is a great draw- 


it a chain-geared trolley and a chain hoist. 


This will allow of the rapid lifting of the 
dynamo, its moving to some other place, 
rolling the hoisting frame to that place, and 
putting the dynamo in proper position for 
running. With this arrangement a 38-ton 
machine may be moved and put in running 





tests and locating grounds while lights are 
burning is a set of thirty 92-volt incandes- 
cent lamps in series, so arranged with a cir- 
cular switch that any number may be short- 
circuited at will. With one side of this 
lamp circuit connected to ground and the 
other side connected to the line to be tested, 
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we 
back to the successful handling of electric 
light machinery. 

The dynamos should be small and mounted 
on cast-iron beds, left entirely open to allow 
perfect cleaning, as the life of dynamos de- 
pends very much upon their cleanliness. | 
They should be placed in rows, with sufti- | 
cient space between them to allow easy ac- 
cess to all of their parts, as well as ample 
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and one between the counter pulley and the | room, that they may bemoved from one part 


other engine, with a clutch on the counter 
pulley. This will give perfect control of 
the main shaft and counter shaft, and can 
either run one or both engines, as the load 
may require. 
DYNAMOS. 
The dynamo room should be directly over 













of the room to another without disturbing 
those that are running. 

If the roof cannot be made sufficiently 
strong to support the combined weight of 
dynamo and armature on a track, then a 
good substitute is a frame supported on Jarge 
casters, with a track over the top, having on 





order in 30 minutes, requiring but four men; 
with a little longer time two men will do 
the same work. 

A cupola should be provided, not smaller 
than 10 by 30 feet, and 10 feet high, with 
window ventilators extending the full 
length of the two sides, and so arranged as 
to be under the full control of the machine 
man. With such a cupola, one is enabled to 
put the lines in good shape, as well as to 
carry off a large amount of heat. The wires 
should run to the switchboard from bind- 
ing posts placed through the center of the 
cupola, and all crossing of lines should be 
made at this point. 


SWITCHBOARD. 


The switchboard should be placed in the 
middle of one side of the dynamo room, and 
four feet from the wall, and should be at 
least 25 feet long, which will give room for 
50 circuits. As it is impossible to keep all 
circuits built up to the full capacity of the 
machine, it is well to have a number of 
small circuits to couple in, in order to build 
up to the full machine capacity, as all dy- 
namos work more economically with a full 
load. 

The line wires should come into spring 





jacks which are arranged in two rows, with 








a ground on the line will show by one or 
more of the amps burning. 

I find that with one lamp burning, on, say, 
the positive side of the test circuit, with an 
electro-motive force of 92 volts, the ground 
may be looked for between the second and 
third arc lamp on that side of the circuit ; in 
fact, each 92-volt lamp will represent two arc 
lamps or their equivalent in line wire re- 
sistance. This is a simple and handy method 
of locating grounds, especially if the positive 
and negative side of the circuit are much 
separated, for it starts one out on the right 
end of the wire, which is rarely the case 
without any reliable method of testing. 
When two grounds occur at night, cutting 
out a number of lights, it is necessary to be 
able to start out with some knowledge of its 
locality, especially if such a circuit 1s from 
12 to 15 miles long, and starting out from 
one point of the compass and returning by 
another. 

If there is an indication that the full 
number of arc lamps are not burning on a 
circuit, by attaching one side of this test to 
the positive and the other to the negative 
spring jack of the circut in doubt, it will 
show within one or two lamps of the num- 
ber that are burning. 

Ammeters, lightning arresters, indicator, 
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one side of the circuit on top and the other 
below, with eight inches of space between 
them, so that there is no possible danger of 
a person being liable to touch or short-cir- 
cuit two of them. Before attaching to the 
spring jack, one side of the circuit should 
pass through an indicator for showing the 
direction of the current. The wires from 
the dynamos should be run beneath the 
floor, coming up on the back of the switch- 
board, and enter binding posts, to which a 
flexible cable should be attached, having a 
wooden-handled plug for entering the spring 
jack ; these cables should be of sufficient 
ength to reach either end of the switch- 
board. The spring jacks and binding posts 
of the machine cable should be so arranged 
that a connection cable can be hooked on 
for the purpose of moving the machine cable 
from one circuit to another, to cut-out or 
cut-in circuits, without extinguishing the 
lights already burning. The positive wire 
coming from the dynamo should pass 
through an ammeter before entering its 
binding ts. 





A arrangement for making ground 


and all connections should be placed on the 
switchboard. 


LINES. 

Lines in all cases should be supported on 
glass or porcelain throughout their whole 
length, and should never enter a building 
without passing through hard rubber tubing 
with water drips on the outside. In all 
cases, inside wires should be run on glass or 
porcelain insulators; moldings or cleats 
should never be used for arc light wires, and 
in no case should they be put under floors or 
out of sight. 

All are lamps should be hung on porcelain 
insulators, and in the case of outside lamps 
all iron should be galvanized to prevent the 
rust from collecting on the insulators, which 
gives a first-class ground, if the fixture con- 
nects to tin gutters or iron work. 

All lines should be tested for grounds at 
least three times during the day, and once 
every hour while the lights are burning ; as 
soon as a ground occurs it should be imme- 
diately found and cleared. 

STORE ROOM. 
The store room should be of good size 
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and provided with cupboards, drawers and | 
shelves, that a full line of all supplies can be | 
kept on hand and issued only on requisitions | 
from foreman of construction gang. When | 
a job is completed a return should be made 
of the material returned and the charge 
entered in the proper books. 

A carbon book should be kept in which 
each trimmer signs a receipt for the carbons 
issued each day, as the trimmer reports each 
day the number of carbons used on bis 
route. The stumps returned must accord 
with the report at the end of the week ; he 
must account for the number of carbons on 
hand or pay for them. The trimmer will 
only pay for one lot of lost or broken car- 
bons, as he finds it easier to take care of 
carbons than buy them. 

SHOP. 

The shop should be of good size and pro- 
vided with at least one 12-inch lathe, drill 
press and buffing wheel, with suflicient small 
tools for all kinds of repairing and the 
manufacturing of switches, fixtures, insu- 
lators, and all the thousand-and-one articles 
that come up for use in such a station. 

The test rack should be located in the shop 
and be large enough to hold at least four 
lamps, each lamp to be provided with an 
adjustable Jens for focusing the arc of a} 
\amp on a screen ; this affords a good oppor- 
tunity of closely watching the are without 
injury to the eyes, and has a capacity of 
from seven to ten lamps per day. 

} 
| 
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Troy’s Electric Motor Cars. 

This week, at the Gilbert works, 
Green Island, will be completed two hand- 
some cars, to be used on the new electric 
road of the Troy and Lansingburgh Street 
Railroad Company. The cars are finished 
in the main of mahogany, and will be a trifle 
longer than the ordinary cars drawn by 
horse power. The front of both platforms 
will be of glass, with windows that can be 
raised or lowered. The new patent racket 
brake is similar to a lever, and is pulled back 
and forward as the occasion requires. If 
they give satisfaction more cars will be or- 
dered. 


ear 
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The National 
Company, of New Haven, Ct., manu- 
facturers of the National Feed Water Heater, 
report the sale of 55 heaters during the 
month of July, including one 300 h. p. to 
Whitehall, Pa., one 150h. p. to Auburn, 
Me., one 300 h. p. to Stamford, Ct., one 150 
h. p. to Charlotte, N. C., one 400 h. p. to 
Hudson, N. Y., one 200 h. p. to the Anthra- 
cite Electric Co., Pottsville, Pa., one 300 h. 
p. to Bracken, N. C., one 100 h. p. to Amer- 
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Electrical Phenomenon. 


S. Lewis Cramer, superintendent of the | 
Pottstown (Pa.) Gas Company, while fishing | 


in Gabel's mill race, near the gas works, 
witnessed an astonishing spectacle and made 
a narrowescape. A storm was apploaching, 


from which a few drops were falling, when 


suddenly a large electric ball, apparently 16 


inches in diameter, sped down from the | 


thundercloud and burst with a terrific report 
within 25 feet of the startled angler, and ‘six 


| or seven feet from the ground, scattering 
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|ean be obtained from the wires now in use, 


with but a 500 voltage. 
oes ee 
** The Brush Electric Company pro- 
poses to build an electric railway in Belden 
avenue, Cleveland. 





* * The Memphis Appeal says indications | 


point to an early introduction of electric 
power in that city. 


* * Franklin, Pa., not to be outdone by | 


Oil City, is becoming infected with the elec- 
tric street railroad idea. 
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* * The first electric car in Texas began 
running in Fort Worth last week, 
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| into what seemed millions of fragmentsand| Electric Road in Utah’s Metropolis. 


sparks. Cramer was, for the moment, | 


seized his fishing tackle and fled. The phe- 

nomenon was a grand one, such as the gen- 
tleman who saw it would like to witness 

again at a greater distance. The detonation 

or thunderclap almost shook thetown. The 

subsequent storm was very heavy. 


Where Electricity Saves. 
By the Thomson electric process of weld- 
ing, the rails of street or steam railways can | 
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icus, Ga., one 100 h. p. to Social Circle, Ga., | 
and one 400 h. p. to the Fulton County 
Street Railway Company, Atlanta, Ga. | 
They have orders for a number of large 
heaters for electric light plants, including 
one of 800 h. p. capacity. 
——_ -—-- 

* * Mr. Geo. H. Bliss, of the Dubuque, 
Ia., Electric Motor Company, has secured a 
promise that his rails would be rolled 
speedily. at Johnstown, Pa. He hopes to 
have the line in operation by September 1 
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be welded together, it is said, after being | 
A dynamo propels over | town routes will be established. The cars 


placed in position. 
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The Salt Lake City, Utah, power plant 


Pipe Bending | S¢verely stunned—then, recovering himself, | for the electric road is in an 80x40 building 


on Second East street, and consists of two 
300-horse power engines, between which is an 
immense fly wheel 14 feet in diameter. The 
engines are supplied with steam from three 
large batteries of boilers situated in a sepa- 
rate building. Two large generators will 
supply the current. The first line put in 
operation will be that on First South street 


and the connections to the railroad stations. | 


Large extensions are contemplated and, after 
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lengthening the present lines, new cross 


the track an electric welding machine, which | have arrived, and are not only the handsom- 
welds the rails into one continuous line as it | est ever seen in that section of the country, 


passes over them. It is proposed to have at | 
every 300 feet a break, to allow for expan: | 


sion and contraction. President Whitney is 
reported as saying that the application of 
this invention to the West End system will 
save the company an immense amount per 
annum. Any kind of rails can be thus 
welded, and on the West End lines power 


but are as fine as run anywhere. They are 
finished in cherry and mahogany, with up- 
holstered seats and brass mountings and 
lighted by incandescent lamps. Altogether 
it appears that the Mormons and Gentiles of 
the beautiful city near the great salt sea will 
have as good accommodations for transporta- 
tion as money and the inventive progress of 
the age can secure. 


* * Winston, N. C., is about adopting 
| electricity as a motive power for the street 
| cars, 
| * * Ninety-five men are at work in Rich- 
| mond, Ind., tearing up the old street railway 

track throughout the city, preparatory to 
putting down new rails on which to run new 
cars by electricity. 

* * The motive-power of the Union Depot 

Railroad Company, of St. Louis, Mo., from 
| Twelfth street and Chouteau avenue to the 
southwestern part of the city, will be changed 
to electricity within the next three or four 


months. 
——__-—.- 


Mr. Brown and his Torture Machine. 
{From the Rochester Democrat. | 
Mr. Harold P. Brown is now in Auburn 
prison with his patent electrical device for 
killing murderers. He is to conduct a series 
of experiments upon animals, and thus pro- 
poses to demonstrate his ability to kil] men. 
There will be nothing new revealed by his 
experiments, and their worthlessness has 
already been thoroughly exposed by the 
testimony in the Kemmler investigation ; 
but Brown seems as much enamored of his 
machine as a boy with a new top. The 
whole matter is intensely repulsive in its 
crudity and cruelty. 
ee 
Electrical Execution and the 
Executioner. 


| [From the New York Sun.] 








| The convention of electricians at Niagara 
| Falls not only passed resolutions calling for 
| the repeal of the law establishing exec ution 
by electricity, but they also appointed a 
committee to present them to Governor Hill, 
and to oppose the new method of capital pun- 
ishment as cruel and purely experimental. 
Those who know most as to the practical 
workings of electricity are most decided in 
their opinion that it should not be used as 
the means of inflicting the death penalty. 

Thereare electricians of distinction, though 
the profession, as a distinct one, has had its 
beginning within recent years only ; but by 
far the most notorious of electricians will be 
Harold P. Brown if he makes his experiment 
with Kemmler. He will be known through- 
out the civilized world as Executioner brown. 
No other man in the profession envies him 
the chance. 
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